Do socio-demographic and psychological factors predict dietary pattern? by Julie E, Griffiths
  Swansea University E-Theses                                     
_________________________________________________________________________
   
Do socio-demographic and psychological factors predict dietary
pattern?
   
Griffiths, Julie E
   
 
 
 
 How to cite:                                     
_________________________________________________________________________
  
Griffiths, Julie E (2010)  Do socio-demographic and psychological factors predict dietary pattern?.  thesis, Swansea
University.
http://cronfa.swan.ac.uk/Record/cronfa42529
 
 
 
 Use policy:                                     
_________________________________________________________________________
  
This item is brought to you by Swansea University. Any person downloading material is agreeing to abide by the terms
of the repository licence: copies of full text items may be used or reproduced in any format or medium, without prior
permission for personal research or study, educational or non-commercial purposes only. The copyright for any work
remains with the original author unless otherwise specified. The full-text must not be sold in any format or medium
without the formal permission of the copyright holder. Permission for multiple reproductions should be obtained from
the original author.
 
Authors are personally responsible for adhering to copyright and publisher restrictions when uploading content to the
repository.
 
Please link to the metadata record in the Swansea University repository, Cronfa (link given in the citation reference
above.)
 
http://www.swansea.ac.uk/library/researchsupport/ris-support/
 Swansea University 
Prifysgol Abertawe
“DO SOCIO-DEMOGRAPHIC AND PSYCHOLOGICAL 
FACTORS PREDICT DIETARY PATTERN?”
Julie E. Griffiths
Submitted to the University of Wales in fulfilment for the degree
of „Master of Philosophy"
2010
ProQuest Number: 10805278
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest
ProQuest 10805278
Published by ProQuest LLC(2018). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode
Microform Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106- 1346
‘ c 
LIBRARY
Declaration/Statements
DECLARATION
This work has not previously been accepted in substance for any degree and is not 
being concurrently submitted in candidature for any degree.
S igned, .. (candidate)
D ate ....
STATEMENT 1
This thesis is the result of my own investigations, except where otherwise stated. 
Where correction services have been used, the extent and nature of the correction is 
clearly marked in a footnote(s).
Other sources are acknowledged by footnotes giving explicit references. A 
bibliography is appended.
S igned.. (candidate)
D ate ....
STATEMENT 2
I hereby give consent for my thesis, if accepted, to be available for photocopying and 
for inter-library loan, and for the title and summary to be made available to outside 
organisationj3T'\ ^
Signed (candidate)
Abstract
Despite governmental strategies to curb chronic disease, obesity and mental health 
problems, these continue largely unabated. Yet interventions and health education 
are expensive and would be more cost effective if targeted at high risk groups. The 
purpose of the thesis was to establish predictors of healthy and unhealthy dietary 
patterns and thus identify sections of the population to which more effective 
interventions can be focused.
The ‘Western’ diet has been characterized by higher consumption of refined cereals, 
processed and red meats, eggs, desserts and high-fat dairy products while the 
‘Prudent’ diet is distinguished by more fruit, vegetables, whole grains, legumes, fish 
and poultry. The ‘Western’ diet has been linked with higher incidence of chronic 
disease. A food frequency questionnaire of a representative sample of the adult U.K. 
population was reduced using factor analysis to ten dietary patterns, seven of which 
were consistent with either the Western or Prudent type diet. These dietary styles 
were related to demographic variables and found to differ depending on gender, 
education, age and socio-economic background. The present study is unusual in that 
it considered the influence of a wide range of factors on dietary choice. Women ate 
more whole-foods while men ate more processed foods; older people preferred sweet 
foods; the lesser educated ate more savoury foods; the better educated ate more rice, 
pasta nuts, fruits and salad; higher socio-economic status was associated with eating 
more whole foods.
In particular it was recommended that nutrition education should be targeted at more 
extraverted young males with less education, from a lower socio-economic 
background. A more general message is that one should not consider demographic 
variables in isolation as there are interactions that make simple generalizations 
misleading.
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Chapter 1. Introduction
Healthy behaviours such as appropriate dietary choices can contribute significantly 
to_improved public health (WHO, 2003).
The purpose of this paper is to investigate possible predictors of healthy and 
unhealthy dietary patterns in order to make recommendations for more effective 
social policy that improves overall national health. Should health education be 
focused on particular sections of the population?
According to the WHO (2003), obesity is a major contributor to the global burden of 
chronic disease and disability. Obesity is now considered a disease in its own right. It 
is estimated that more than one billion adults are overweight of whom 300 million 
are classified as clinically obese. They concluded that these statistics reflect profound 
changes in society and behavioural patterns. The aim of this thesis is to explore the 
nature of some of these behavioural patterns to facilitate the targeting of public 
health education.
The extent to which the obesity issue has reached critical mass is reflected in a recent 
Letter to the Editor of The Lancet (Edwards, 2008) in which two experts estimated 
that the obese population of the world consumes 18% more food energy than those 
people of normal weight. This, in the face of increasing worries about food supply 
(Editorial, The Lancet 2008), highlights the need for research into the circumstances 
which have lead to the global obesity problem in order to reduce this effect.
Evidence on obesity rates in the UK is just as alarming. Foresight, a research group 
set up by the Science and Technology Ministry (2007), reported that the percentage 
of obese people had climbed steadily three fold since 1980. The National Audit 
Office estimated that obesity costs England alone 18 million sick days and 30,000 
excess deaths. Long term projections forecast that in 2050, sixty per cent of males 
and fifty per cent of females will be obese.
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Obesity is not the only issue requiring urgent attention. Commenting in The Lancet 
recently McMahon (2008) stated in terms of global-health politics, that 
cardiovascular disease is a massive problem that few want to acknowledge and few 
want to tackle. He pointed to a new global study by Lawes et al. (2008) which 
highlights the yearly 8 million deaths attributable to high blood pressure and that its 
victims are disproportionately in the lower to middle income groups. Diet is one risk 
factor for heart disease.
Mental health is another area which requires attention. The 2004 WHO World 
Mental Health Survey (WHO, 2004), using newly developed cross-national criteria 
based on the DSM IV, revealed the high prevalence of mental disorders in a cross- 
section of developed and developing countries, exceeding that of any single chronic 
disease. This was striking in light of research documenting that mental disorders 
have greater effects on functioning in society than many chronic diseases. Again 
there are suggestions that diet may influence psychiatric disease. There is strong 
evidence that improving nutrition and development in socio-economically 
disadvantaged children can lead to healthy cognitive development, improved 
educational outcomes and reduced risk for mental ill-health, especially for those at 
risk or who are living in impoverished communities (WHO, 2004).
Despite international and national governmental strategies to drastically curb chronic 
disease, obesity and mental health problems, all these continue unabated. In recent 
years, there has been increasing interest in the identification of dietary patterns as 
consumed by populations. It has been suggested that such analyses could shed light 
on the complex relationships between diet and chronic disease (Schwerin 1982; 
Randall 1990). We do not consume specific nutrients but rather we have dietary 
style.
In support of the argument for a shift away from the traditional approach of 
analysing only individual nutrients, Pryer (2000) writes: “Empirical dietary surveys 
frequently examine the food intake of a population in terms of nutrient intake. This 
approach provides valuable information on nutrient adequacy and deficiency/excess 
and allows the testing of a priori hypotheses on the association between nutrients and 
disease. However the approach does not allow the complexities of the dietary intake
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of individuals, or groups of individuals, to be considered in terms of their overall 
dietary pattern”.
Increasingly, dietary patterns or overall diet are regarded as important determinants 
of chronic disease. Research from the Health Professionals Follow-up Study and the 
Nurse Health Study cohorts suggest that dietary patterns associated with high 
consumption of fruit, vegetables, whole grains, legumes and poultry, known as the 
‘Prudent’ pattern, have been associated with a lower risk of coronary heart (Hu, 
2000; Fung, 2001), obesity, type 2 diabetes and metabolic syndrome (Giugliano, 
2008). A pattern known as the ‘Western’ pattern, characterized by high consumption 
of refined cereals, processed and red meats, eggs, potatoes, desserts and high-fat 
dairy products has been associated with an increased risk of coronary heart disease 
(Brunner, 2008; Iqbal, 2008; Hu, 2000) as well as colon cancer (Fung, 2003), breast 
cancer, (Sieri, 2004), type 2 diabetes (van Dam, 2002; Brunner, 2008), obesity 
(Fung, 2001) and chronic disease (Esposito, 2008).
Dietary patterns can vary according to age, sex, ethnicity and culture (Lin, 2003; 
Park, 2005; Mishra, 1995). Most research on dietary patterns has been conducted in 
the United States (Mishra, 2007) with very little carried out in the United Kingdom 
(Fraser, 2000; Pryer, 2001). Studies of other populations have identified varied 
dietary patterns (Balder, 2003; Maskarinec, 2000). An objective of the present study 
is to examine dietary patterns in a large British sample.
What influences eating behaviour? Genetic factors do play a role in eating behaviour. 
Large studies of twins attest to genes accounting for, on average, 50% of the variance 
(Keskitalo, 2008; Van den Bree, 1999). This leaves, however, considerable 
variability attributable to other factors. Yet there is a gene-environment interaction 
with diet being an important factor in those with a genetic predisposition.
Healthy behaviours such as healthy diets contribute to the improvement of public 
health (WHO, 2003). Given the substantial epidemiologic and experimental evidence 
that disease risks are affected by food choices, health professionals need to 
understand the patterns of food consumption in the population. Higher risk groups 
can then be identified which may become the target of special interventions. With
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evidence suggesting a relationship between disease and diet, it would be of 
significant scientific interest to identify significant dietary patterns in a large sample 
population and then to elucidate the driving forces behind these dietary patterns. The 
effective targeting of nutrition education programs requires not only knowledge of 
the current dietary patterns, beliefs and concerns of the target population but also 
understanding the factors which may be a barrier to choosing a healthy diet or factors 
underlying the need to consume unhealthy foods.
The present study therefore explores whether relatively homogenous groups 
reporting similar patterns of diet can be identified in a representative sample of 
British men and women over 18 years of age and whether socio-demographic, 
physiological and psychological can be associated with each dietary pattern and 
nutrient choice. The Health and Lifestyle Survey, conducted in 1986-87 presents an 
excellent opportunity to investigate this in a large randomly selected population of 
9003 UK adult residents. The survey provides information on dietary intake, socio­
demographic factors, health and psychological measures.
We aim to answer the following questions:
1. Can we identify Western and Prudent type dietary patterns in a representative 
sample of the U.K. population?
2. Can we relate these patterns to groups with similar socio-demographic 
variables, e.g. socio-economic status, education, age and gender?
3. Can we relate these patterns to psychological factors, specifically 
personality?
By referring to questions contained in the survey, we identified certain dietary 
patterns similar to the Western and Prudent diets that were associated with 
homogenous population groups in terms of: socio-demographic and psychological 
factors.
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It was concluded that dietary patterns analgous to either the Western or Prudent diets 
could be identified in this sample of the British population and that the consumers of 
these diets could be classified according to socio-demographic and psychological 
factors.
These homogenous groups can now be subject of more targeted public health 
campaigns to promote healthier lifestyle.
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Chapter 2: Literature Review
When discussing the relationship between diet and socio-demographic and 
psychological factors, it is clearly necessary to assess dietary intake. There is no 
easy, practical or even economical way to evaluate this over a long period of time. 
We will discuss the merits of the various dietary assessment tools. Then the socio- 
demographic and psychological factors as they relate to diet will be reviewed.
Dietary Assessments:
EuroFIR (European Food Information Resource Network, 2009), a European 
Commission funded partnership between 47 universities, research institutes and 
small-to-medium sized enterprises from 25 European countries evaluated the merits 
of various dietary assessments. Food Frequency Questionnaires (FFQs) are usually 
self-administered and are therefore designed to be easy to complete by the study 
subjects. FFQs usually comprise a list of foods or food groups, and a corresponding 
frequency response section (e.g. never, once per week, twice per week etc). FFQs 
often rely on assumptions regarding portion size, and are limited by the amount of 
detail that it is feasible to include in the questionnaire. FFQs are often designed to 
gain information about specific aspects of diet, such as dietary fats or particular 
vitamins or minerals, and other aspects may be less well characterised. It is possible 
for the questionnaires to be semi-quantitative where subjects are asked to estimate 
usual portion sizes.
Further, according to EuroFIR, the structured design of the questionnaire means that 
data can be easily processed and computerised. Furthermore, the relative ease of 
administration and affordability makes FFQs appropriate for use in large scale 
studies and they are frequently used in cohort studies. An important advantage of this 
method of dietary assessment is the low burden on the study subjects, compared to 
recording methods. However, accuracy of measurement of absolute intakes is lower 
than for other methods (Gibson, 1998). FFQs are mainly used in epidemiology for 
ranking individuals into broad categories, e.g. high, moderate and low consumers of 
vegetables.
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All dietary assessment methods involve measurement error. Random measurement 
error refers to the precision of methods, whereby increasing the number of 
measurements will reduce random error and improve precision. Systematic 
measurement error cannot be minimised by extending the number of measurements. 
This type of error is important because it can introduce bias e.g. where respondents 
to a questionnaire may overestimate consumption of ‘good’ foods, such as fruit and 
vegetables.
Errors arise from assessment of the frequency of consumption of foods, portion size, 
daily variation, failure to report usual diet (either due to changing habits whilst 
taking part in a study or misreporting foods consumed), and the use of food 
composition data (Nelson and Bingham, 1997).
EuroFIR further comments that FFQs are frequently associated with errors due to 
overestimation of consumption, possibly resulting from the use of lists. Participants 
using the FFQ may have difficulty in choosing a frequency category so that over­
estimation tends to occur. The estimation of portion size rather than direct weighing 
is associated with imprecision at the individual level and to differing degrees for 
different foods. This is a greater issue for measuring intake of foods rather than 
nutrients. Daily variation in intake is one of the main factors introducing imprecision 
to diet records and 24 hour recall methods of dietary assessment. A 7 day record is 
probably sufficient to rank the distribution of energy and macronutrients in a 
population, but longer periods are necessary for investigating alcohol, vitamins and 
minerals.
Problems of under reporting have been demonstrated by studies that have compared 
dietary assessment methods of food intake with biological measures (biomarkers); 
under reporting in obese individuals is now well recognised (Mendez et al., 2005; 
Rennie et al., 2004).
Many study objectives relate to the effects of food components, e.g. vitamins or 
phytochemicals, on disease outcomes. Food composition data are required to convert 
the information from dietary assessment methods to intake data on nutrients and 
other food components. Errors can be introduced at this stage because of an 
assumption that all subjects eat foods with the same standard composition and
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portion size. In reality, food composition varies widely depending on soil (in the case 
of plants), harvesting conditions, storage, processing and preparation of foods. 
Unless portion sizes are directly assessed, non-standard portion sizes may also lead 
to bias. Furthermore, food composition tables can be incomplete, for instance, in 
respect of phytochemicals or fatty acids. Incomplete food lists are also problematic, 
especially for some countries where indigenous foods are not analysed and their 
composition recorded, or where analyses on new food products or recently modified 
foods (e.g. lower in fat) are not available.
Frequent Food Questionnaires have been shown to provide a valid estimate of dietary 
macro- and micro-nutrients (Brunner, 2001; Daures, 2000; Katsouyanni, 1997).
• In summing up the strengths and weaknesses of select diet assessment 
methods, Barrett-Connor (1991) expressed the view that food frequency 
questionnaires were considered to provide better estimates of usual diet but 
are less quantitative and subject to problems of recall and seasonality. No 
method is universally the best.
Dietary patterns:
Nutritional epidemiology has typically examined diseases in relation to a single or a 
few nutrients or foods. However people do not eat isolated nutrients. Instead, they eat 
meals consisting of a variety of foods with complex combinations of nutrients. The 
single nutrient approach may be inadequate for taking into account complicated 
interactions among nutrients in studies of free-living people (National Research 
Council, 1989). To overcome these limitations, dietary patterns are being 
increasingly used to identify eating patterns.
In one of the earliest attempts to derive food patterns and correlate them with health 
conditions, Schwerin et al. (1982) analysed dietary assessments from three American 
studies: the Ten State Nutritional Survey (USDHEW), the first National Health and 
Nutritional Examination Survey (HANES 1) and the Nationwide Food Consumption 
Survey (USDA). Seven dietary patterns were identified through factor analysis,
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several of which, the authors found, were associated with better nutritional health as 
measured by the percentage of symptom-free individuals who followed them.
Using a large numbers of food variables, Gex-Fabry et al. (1988) conducted a dietary 
survey on 939 randomly selected Swiss adults. A factor analysis, using average 
weekly intakes for 33 food variables revealed three principal components of the diet. 
These were: satiating capacity, healthfulness, and culinary complex.
In 1990, Barker et al. collected a 7 day weighed record of all food and drink 
consumed by a randomly selected group of 592 people in Northern Ireland as well as 
details of their social, personal and anthropometric details. Using principal 
components analysis, they were able to deduce four distinct dietary patterns: 
traditional, cosmopolitan, convenience and a ‘meat and two vegetables’ diet. 
Through correlation, they were able to establish that identifiable population groups 
had different dietary behaviours.
In a huge complement of 60,000 Swedish women, Khani et al. (2004) were able to 
identify 3 dietary patterns: ‘healthy’ (high in vegetables, fruit, fish, poultry tomato, 
cereal, and low-fat dairy products), ‘Western’ (processed meat, meat, refined grains, 
sweets and fried potatoes) and ‘drinker’ diet (beer, wine, liquor and snacks) through 
two separate FFQs and diet records. Within their own study, they were also able to 
reproduce and validate dietary patterns through factorial analysis.
Analyzing the same Health and Lifestyle Survey 1 (UK), Whichelow et al. (1996) 
identified discrete dietary patterns. Principal component analysis was used to identify 
four main dietary patterns, and analysis of variance employed to examine the 
characteristics associated with them. The four components derived were frequent 
fruit and salad vegetable; high-starch foods, most vegetables and meat; high-fat 
foods and sweets, biscuits and cakes, respectively, 10.2, 7.3, 5.1 and 4.9% of the total 
dietary variation. They were able to relate each pattern with health status. For 
example, the first group fruits and vegetable reported better health while the third 
group, high fat foods, was associated with many illness symptoms.
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Hu & Willett et al. in their much cited 1999 study of a small subset (n=127) of the 
American-based Health Professionals Follow-up Study compared two food 
frequency questionnaires, one year apart, with one week weighed diet records, 
against plasma blood biomarkers. Using factor analysis, they identified 2 major 
eating patterns, which were qualitatively similar across the 2 FFQs and the diet 
records. The first factor, the prudent dietary pattern, was characterized by a high 
intake of vegetables, fruit, legumes, whole grains, and fish and other seafood, 
whereas the second factor, the Western pattern, was characterized by a high intake of 
processed meat, red meat, butter, high-fat dairy products, eggs, and refined grains. 
The reliability correlations for the factor scores between the 2 FFQs were 0.70 for the 
prudent pattern and 0.67 for the Western pattern. The correlations (corrected for 
week-to-week variation in diet records) between the 2 FFQs and diet records ranged 
from 0.45 to 0.74 for the 2 patterns. In addition, the correlations between the factor 
scores and nutrient intakes and plasma concentrations of biomarkers were in the 
expected direction. It was concluded that their data indicated reasonable 
reproducibility and validity of the major dietary patterns defined by factor analysis 
with data from an FFQ.
Further studies have reproduced and validated this method successfully. In 2001, 
Fung enlisted a subset of 69,017 participants from the ongoing American Nurse’s 
Health Study, where dietary patterns were derived from a FFQ by factor analysis. 
Similar to the Hu & Willett study, here also, two patterns were identified, a ‘PrudenU 
and a ‘Western’ diet. They were able to associate risk of cardiovascular mortality 
with dietary pattern.
And a final word on the subject. Kant (2004) conducted a systematic review of the 
literature on dietary patterns in relation to nutrient adequacy, lifestyle, demographic 
variables and health outcomes. In general, an inverse association was found between 
healthful dietary patterns and all-cause mortality.
• The generating of dietary patterns through the use of factor analysis has 
gained in popularity in recent years as it is thought this method of assessing 
diet better reflects the complex nature of dietary exposure.
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Socio-demographic:
Aside from the Health and Lifestyle Survey (HALS), two smaller large-scale 
national U.K population surveys have also collected detailed data on nutrition and 
lifestyle. ‘The National 1946 Birth Cohort’ is an ongoing survey, analyzed for this 
purpose in 1982 while ‘The Dietary and Nutritional Survey of British Adults 
(DNSBA)’ was carried out in 1986-7, concurrent with HALS.
Participants of the U.K. 1946 Birth Cohort were asked to fill out a 7 day weighed 
food diary in 1982. Braddon et al. analysed the results of 2424 completed diaries. 
With the exception of calcium, mean intakes of all nutrients were significantly higher 
in men than women. Using job descriptions, those gainfully employed were allocated 
to a Registrar General’s social group (Classification of Social Classes, 1980). The 
non-manual group showed a greater tendency to consume fibre, calcium, iron and 
Vitamin C than those in manual occupations. Women with higher educational 
achievements had significantly higher energy intakes than other women. Higher 
Vitamin C intake was seen in both men and women of higher educational attainment.
The (DSBNA) Dietary and Nutritional Survey of British Adults (Gregory et al., 
1990) commissioned by the British government and conducted in 1986-7 revealed 
the following patterns. Energy intake was lower for unemployed men than for other 
men. For women, there was a trend towards lower energy intake in the lower socio­
economic groups but there was no consistent trend with social group in men. Among 
both sexes, intakes of sugars and fibre tended to be higher in socio-economic groups 
V II than those in IV/V.
Men generally consumed larger quantities of foods. A larger proportion of women 
consumed wholemeal bread, reduced fat milks, salad vegetables, fresh fruit and 
confectionary. Conversely men were more likely to eat fried white fish, sausages, 
meat pies and chips. Older informants were more likely to eat potatoes, milk 
puddings, butter, preserves and fresh fruit and vegetables. Younger adults more 
commonly ate savoury snacks and takeaway items, such as meat pies, burgers and 
kebabs.
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Various food patterns in the DSBNA were identified through cluster analysis by 
Pryer et al. (2001). Four diet groups in men and a further four different groups were 
found for women that varied in terms of nutrients and socio-demographic features. 
Amongst men, the most prevalent group was ‘beer and convenience food’ (34%), 
second was the ‘traditional British diet’ (18%), third was ‘healthier but sweet’ 
(17.5%) and the fourth was ‘healthier diet’ (17%). Among women, the most common 
food pattern was the ‘traditional British diet’ (32%), second was the ‘healthy 
cosmopolitan diet’ (25%), third was the ‘convenience food diet’ (21%) and finally 
the ‘healthier but sweet diet’ (15%).The ‘traditional British’ and ‘beer and 
convenience’ diets were consumed mostly by the manual socio-economic groups. In 
contrast, the ‘healthier’, the ‘mixed but sweet’ and ‘healthy sweet’ diets found most 
of their adherents in the non-manual social-economic groups. Those on a ‘beer and 
convenience’ diet were on average younger.
Billson et al. (1999) examined fruit and vegetable consumption in the DNSBA with 
particular reference to low and high intake in terms of age, gender and social- 
economic
group. Major findings showed that men consumed more portions of fruit and 
vegetable weekly and that younger adults between the ages of 16-24 consumed twice 
as much than in the oldest group. The manual socio-economic group ate least of this 
food group.
• In general, it has been shown that dietary patterns could be derived from 
people’s individual food and drink intake and that these varied according to 
age, gender, education and socio-economic status. Although there has been 
little attempt to identify the diet of sub-groups rather than a more global 
consideration of demographic factors.
Psychological:
In terms of personality dimensions, Revelle (1980) writes that 
introversion/extraversion is one o f the few personality dimensions that can be 
reliably identified from study to study and investigator to investigator. The
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importance of this dimension within personality theory is due both to the stability of 
the trait and the influential theory of Eysenck. The basic assumption of Eysenck’s 
theory of introversion/extraversion is that the personality differences between 
introverts and extraverts reflect some basic differences in the resting level of cortical 
arousal or activation. It implies that moderate increases in stress should increase the 
performance of extroverts who are said to be underaroused. However, the same 
moderate increase in stress might disrupt the performance of the more highly aroused 
introverts. Eysenck (1991) describes the basic concepts of extraversion as 
representing sociability, liveliness and surgency.
A review of the literature does suggest a physiological basis to extraversion. 
Reproducing Rees (1960) findings that extroverts tended to have ‘broader physique’, 
Segraves (1970) explored this further and found a significant correlation between 
extraversion and body build indices i.e., weight, stature and chest diameter. In the 
same study, extraversion was positively correlated to the ratio of 17-oxogenic 
steroids to 17-oxosteroids in the urine. High levels of this trait were also found to be 
associated with higher plasma cortisol levels (Leblanc, 2005) while lower levels 
were characterized by a blunted cortisol response (Oswald et al, 2006). In a study of 
52 normal people, a positive correlation was shown between CSF 5-HLAA (the main 
metabolite of serotonin, plasma tryptophan) and higher extraversion scores (Moller et 
al., 1996). Certain disease states have been linked with higher extraversion; breast 
and lung cancer and myocardial infraction (Eysenck, 1965) and irritable bowel 
syndrome in women (Famam, 2008). And most recently, Kakizaki (2008) found that 
extraversion was positively related to being overweight. As such, a knowledge of the 
dietary style associated with extraversion becomes relevant.
An increasing body of evidence has pointed to a neurobiological basis of personality. 
A highly significant correlation has emerged between extraversion and perfusion of 
the basal ganglia, thalamus, inferior frontal gyrus and cerebellum areas (O’Gorman, 
2006).
In terms of lifestyle, extraversion has been associated with exercising (Arai, 1998), 
self-reported physical activity (Sale, 2000), smoking frequency (Kikuchi, 1998; 
Dinn, 2004), alcohol use (Sale, 2000) and gambling (Roy, 2008).
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Person-related factors in food choice models have traditionally been considered in 
terms of sensory, attitudinal and physiological factors (Yeo, 1997) neglecting the 
direct effects of individual differences in personality.
In 1993, the Eysenckian personality factors of psychoticism, extraversion and 
neuroticism were examined in a randomly selected population based Australian study 
(Falconer, 1993) of the relationship between personality and nutrients densities. Sex 
and nutrient specific correlations were found. In men, neuroticism correlated 
negatively with fibre density but positively with cholesterol density; psychoticism 
correlated negatively with complex carbohydrate density. In women, psychoticism 
correlated negatively with both protein and sodium density but positively with 
refined sugar density; extraversion correlated positively with sodium intake. 
Regression analysis showed that these personality factors explained more of the 
variance (15-30%) than the socio-demographic variables (6-17%). However, a later 
study of Australian twin pairs (Yeo, 1996) failed to reproduce these findings.
Japanese researchers have reported distinctive eating patterns in extroverts. Kikuchi 
(1998) studied 942 Japanese college students and found that extroverts ate more meat 
and legumes. A further but separate study of 470 college students by the same author 
(Kikuchi, 1999) showed those scoring high on the extroversion scales preferred salty 
foods, oily dishes, fish and had breakfast only once a week. Studies carried out in the 
UK showed an association between extraversion and alcohol consumption (Sale, 
2000).
Summing up, extraversion has been found to be associated with physiological and 
neurobiological indices as well as lifestyle, in addition to being associated with 
different health outcomes, i.e. cancer and overweight. There was also some evidence 
demonstrating that extraverted people have definite dietary preferences.
Having established from the scientific literature, that socio-demographic and 
psychological factors can be related to diet, we will now turn our attention to 
examining these relationships in a large representative British population.
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Chapter 3: Introduction to the Health and Lifestyle Survey 1 ( h a l s  i )
Survey aims:
The Health and Lifestyle Survey, funded by the Health Promotion Trust, was 
conducted under the auspices of the Regius Professor of Physics, Cambridge 
University School of Clinical Medicine from 1984-1985 in the UK.
The principal objective of the study was:
1. To investigate, in a representative national sample, the four habits or behaviours 
most often implicated in studies of ill health, smoking, alcohol consumption, diet and 
physical exercise.
2. To consider the association of these and other components of lifestyles, both singly 
and in combination with various aspects of health in the individual.
3. To investigate whether health behaviour in these four areas of life reflected the 
individuals’ beliefs about, attitudes towards, and experience of health.
4. To examine the distribution of a number of simple measures of physiological status,
and look for associations between these measures and lifestyles and reported health.
5. To examine the distribution of measures of cognitive function, personality and 
psychiatric status, and consider associations between these and lifestyles and 
reported health.
The data consisted of:
1. An interview, carried out in the respondent’s home and lasting approximately one 
hour, on the topics of (a) basic socio-economic, education, family and housing data, 
(b) self-reported health, (c) health attitudes and beliefs, (d) dietary habits, (e) leisure, 
work and exercise, (f) smoking and (g) alcohol consumption.
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2. A separate home visit by a nurse for a series of physiological measures, height, girth 
and hips, blood pressure, pulse rate, respiratory function, environmental and exhaled 
carbon monoxide, and ambient room temperature. At the same visit, simple tests of 
cognitive function (reaction time, memory and reasoning) were also carried out by 
the nurse.
3. A self-completion questionnaire, introduced by the nurse and returned by mail 
assessing four measures of personality and psychiatric status.
Survey Method
The fieldwork was carried out by the Social and Community Planning Research 
(SCPR). The process of interviewing was carried out in three phases, Autumn 1983, 
Winter-Spring 1985 and Summer 1985. Each region of the country was represented 
in at least two of these time periods and most in all three to ensure that different 
times of the year were represented.
Interviewers provided potential respondents with an introductory letter. At the close 
of each interview they introduced the second part of the study, the visit by a nurse, 
and passed to the nurses the names and addresses of all interviewed subjects who 
were willing to be further involved. The nurse visit, also accompanied by an 
introductory letter, was made a week or so later. At the end of the nurses’ visit, the 
self-completion booklet was given to the respondent together with a reply-paid 
envelope, and the method of completing it was explained.
The Social and Community Planning Research (SCPR) provided coded data on 
magnetic tape for each of the three parts of the study. To this team members added 
the coding of the many open-ended or “verbatim” questions which were a particular 
feature of the survey method, and as far as possible dealt with answers which the 
interviewers had been unable to code in pre-coded questions. Consistency and word 
code checks were performed and the data rigorously “cleaned”.
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Sample
The population was defined as individuals of eighteen and over living in private 
households, in England, Wales and Scotland. To obtain a sample of required size, a 
total of 12,672 addresses were randomly selected from English, Welsh and Scottish 
Electoral registers using a three-stage design. Parliamentary constituencies were 
allocated with Standard Regions to one of three population density bands, and 198 
constituencies were then selected with the probability proportional to the size of the 
electorate. Two wards were selected from each of the sampled constituencies, again 
with probability proportional to the electorate. Each of the addresses was visited, and 
12,254 were found that could be included in the study. In each household, the 
interviewers selected one person aged eighteen and over from all those residents, 
applying a pre-determined method to ensure random selection of an individual.
This procedure was necessary because Electoral Registers were not usually 
sufficiently up to date to provide a reliable list of individuals. There were 418 
addresses (3.3%) which were excluded on the basis they were: unoccupied, 
demolished, business or industrial sites, institutions, untraced or lacking occupants 
18 years or over.
Response Rate
The 12,254 addresses produced interviews with 9003 individuals which was a 
response rate of 73%. Reasons for non-response were due to refusals, failure to 
establish contact, incapacitation due to senility and ill health and miscellaneous. Of 
these, 82.2% (7,414) agreed to further visits from a study nurse and measurements 
were carried out. Of those sent who received self-completion booklets from the 
nurse, 88.6% were returned. Reasons for non-return included visit not attempted by 
nurse, refusals, failure to establish contact and other reasons. The highest response 
rates were achieved in Scotland, Wales and Northern England whereas the lowest 
were in Greater London.
Representativeness of Sample
The study population was compared with data from the 1981 census. The study 
population showed slightly more women and demonstrated some differences from 
the Census population at the extreme end of the age spectrum with a slight under­
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representation of single persons. These were probably due to differences in 
availability for interviews. Older women, but not men, were particularly under­
represented in the measured and self-completion samples. Employment status was 
however well represented with 60.6% of the study population “economically active” 
by census definitions, compared with 61.6% in census 1981 and 34.4% of the study 
population “economically inactive” compared with 38.3%.
Available data on ethnic differences was difficult to compare, since the Census 
question was concerned with “country of birth” and did not differentiate native-born 
white and non-white, whereas the survey interviewers were asked to judge the ethnic 
group from their own observations.
Nevertheless, taking these differences in the definition of ethnicity into account, the 
sample appeared to represent ethnic minorities well.
Characteristics of the Sample
“Marital Status” included those who were also co-habiting. “Working status” was 
defined in terms of: employed full-time/part-time, unemployed, permanently sick, 
retired, full-time student and household duties. The term ‘household duties’ included 
only participants under 60 years of age in the case of females or, in a few cases, 65 
years in the case of males. All those of retirement age and over who were 
economically inactive were categorized as “retired”. Social-economic grouping were 
classified according to the U.K. Registrar General’s classification of occupations.
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Chapter 4: Can we identify Western and Prudent dietary patterns in
a representative sample of the U.K. population?
The ‘Western’ diet has been linked to higher incidence of chronic disease; the 
‘Prudent’ to a far lesser degree. The ‘Western’ diet has been characterized by higher 
consumption of refined cereals, processed and red meats, eggs, desserts and high-fat 
dairy products while the ‘Prudent’ diet is distinguished by more fruit, vegetables, 
whole grains, legumes, fish and poultry. One of the aims of the present study was to 
explore whether relatively homogenous groups reporting ‘Western’ or ‘Prudent’ diets 
could be identified in a representative sample of British men and women over 18 
years of age. As a first step, the question was asked, ‘Can we identify Western and 
Prudent type dietary patterns in a representative sample of the U.K. population?’
Methods:
Dietary intake in a large UK sample of 9003 participants was assessed with a 
Frequent Food Questionnaire (FFQ), which previously has been shown to provide a 
valid estimate of food and drink consumption (Brunner, 2001; Daures, 2000; Hu, 
1999; Katsouyanni, 1997) over short time periods. The FFQ was used to derive 
dietary patterns using principal components analysis.
The foods and drinks found in the main questionnaire (see Table 4.1) were recoded 
to reflect the common unit of how much consumed a day. For example, portions 
consumed daily were given a score of 7. Thus, we transformed the raw data as 
follows: Never=0, Less than once a week=.75, Once or twice a week=l .5, Most days 
(3-6) = 4.5, Once a day=7, More than once a day= 14.
In addition to the main food and drink questionnaire, variables were created for 
bread, tea, coffee and milk based on separate questions. They were recoded as 
follows:
Bread: A value for bread consumption was created by combining the responses of 
two questions: 39 (a) How many slices o f  bread or crisp bread do you usually eat 
each day, including toast and sandwiches? (Respondents choose number of slices
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between 0-98) and_39 (b) In addition, how many rolls or similar types o f  bread do 
you usually eat each day? (Respondents chose number of rolls between 0-98.) Thus, 
one slice of bread =1 and one roll, which contained slightly more bread =1.5.
Tea: A new variable was created for tea (defined as cups) in response to question: 
42. How many cups o f  tea do you usually drink in a day? We re-coded the following 
answers: None=0, one or two cups=1.5, three or four cups= 3.5, five or six cups=5.5 
and more than six cups=7
Coffee: A transformation was carried out for coffee. In response to question: 43: 
How many cups o f coffee do you usually drink in a day? The following answers were 
re-coded: None=0, one or two cups=1.5, three or four cups= 3.5, five or six cups=5.5 
and more than six cups=7
Milk: For milk: 44. How much milk do you usually have each day? (Please include 
milk used in drinks, in cereal and in cooking, e.g. custard, milk puddings) as 
transformed as follows: None= 0, Less than Vz pint=.25, Vz pint-1 pint= .75, Over 1, 
to 2 pints=l .5, More than 2 pints= 3.
Statistical Analysis: A factorial analysis with the Varimax rotation method was 
conducted to reduce the large number of food groups into dietary patterns. The 
dietary patterns were checked to ensure they were also valid for all age, education, 
socio-demographic and ethnic groups as well for gender. The resulting groups were 
categorized into ‘Western’ or ‘Prudent’ dietary patterns.
Factorial Analysis o f  Food and drinks consumption:
A preliminary factor analysis was carried out on the main foods and drinks listed in 
Table 4.1 including bread, tea, coffee and milk. A principal component analysis was 
calculated and the result subjected to Varimax rotation. Table 4.2 reports the 
resulting factors whose ‘Eigenvalues’ were greater than l.Ten factors resulted that in 
total accounted for 49 % of the variance.
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Table 4.1: Weekly frequency consumption questionnaire of main food and drink
More
than
once
Once
a
Day
Most
days
(3-6)
Once or 
twice a 
week
Less than 
once a 
week
Never
Fresh fruit in summer
Fresh fruit in winter
Salads or raw veg in summer
Salads or raw veg in winter
Tinned fruit
Chips
Potatoes (not chips)
Root vegetables like carrots, 
and parsnips
Peas and beans (all kinds; inc. baked beans, 
lentils, pulses)
Green vegetables
Other cooked vegetables including onions 
and mushrooms, Chinese food
Nuts
Potato crisps or similar snacks
Sweets, chocolates
Pasta (spaghetti, noodle), or rice
Breakfast cereal (inc. porridge)
Biscuits
Cakes of all kinds
Sweets or puddings, fruit pies, and flans and 
tarts
Ice cream, mousse, yoghurt, milk puddings, 
drinks made with cocoa, ovaltine
Soft drinks like squash or colas
Pine fruit juice
Jam/marmalade/golden syrup/honey
Cheese
Eggs
Cream
Fish
Poultry
Sausages/tinned meat/pate/meat pies/pasties, 
etc
Beef, lamb/pork/ ham/ bacon inc curries
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Table 4.2: Resulting factors with Eigenvalues greater than 1.
Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total
% of 
Variance Cumulative % Total
% of 
Variance
Cumulative
% Total
% of 
Variance
Cumulative
%
1 3.388 9.964 9.964 3.388 9.964 9.964 2.636 7.752 7.752
2 2.645 7.778 17.743 2.645 7.778 17.743 2.154 6.336 14.087
3 1.908 5.610 23.353 1.908 5.610 23.353 1.874 5.512 19.599
4 1.791 5.269 28.622 1.791 5.269 28.622 1.822 5.360 24.959
5 1.418 4.171 32.793 1.418 4.171 32.793 1.505 4.426 29.385
6 1.267 3.727 36.520 1.267 3.727 36.520 1.496 4.400 33.785
7 1.195 3.514 40.033 1.195 3.514 40.033 1.428 4.201 37.986
8 1.138 3.348 43.381 1.138 3.348 43.381 1.387 4.080 42.066
9 1.058 3.113 46.494 1.058 3.113 46.494 1.288 3.788 45.854
10 1.005 2.957 49.451 1.005 2.957 49.451 1.223 3.597 49.451
Factor analysis was carried out again using Varimax rotation to determine whether 
dietary patterns were similar across age, region, sex and socio-economic levels. The 
four ethnic groups considered were: (1). Indian, East African, Pakistani, Bangladeshi, 
(2). Black, African, West Indian, (3). Other non-white and (4) White/European. As 
the pattern for the White/European group (99%) differed from others, it was decided 
to consider only those of this background. Another factor analysis was carried out, 
pre-selecting for this ethnic group. The results are in Table 4.3.
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Table 4.3: Principal component analysis with Varimax rotation method
Component
1 2 3 4 5 6 7 8 9 10
Fresh fruit in 
summer
.848 .031 .001 .035 -.006 -.069 .145 -.021 -.010 .060
Fresh fruit in winter .819 .032 .000 -.036 -.057 -.072 .144 -.059 .025 .063
Salads or raw veg 
summer
.610 .183 .004 -.086 .158 .143 -.172 .155 .081 -.080
Salads or raw veg 
winter
.579 .160 -.004 -.134 .129 .153 -.198 .168 .143 -.045
Tinned fruit .000 .029 .298 .159 .021 .028 .064 -.096 .085 .283
Chips -.248 -.057 -.015 .572 -.032 .169 -.132 -.023 .049 .050
Potatoes (not chips) -.105 .507 .187 -.100 -.150 .012 .210 -.191 -.092 .060
Root veg (eg. 
carrots, parsnips 
etc.)
.128 .734 .044 -.107 .013 -.047 -.032 -.032 .059 .054
Peas, beans (all 
kinds incl. baked 
beans, lentils, 
pulses)
-.050 .616 -.006 .250 .018 .012 -.035 .117 .007 .131
Green veg .199 .714 -.032 -.124 -.027 -.008 .093 -.001 .101 -.034
Other cooked veg 
incl. onions, 
mushrooms.
Chinese food
.120 .539 -.036 -.045 .066 .140 .064 .279 .048 -.101
Nuts .101 .065 -.048 .048 -.137 -.029 .122 .636 -.084 .028
Potato crisps or 
other similar snacks
-.016 -.021 .061 .668 .009 -.013 -.041 .150 -.065 -.014
Sweets, chocolate .033 -.052 .476 .410 -.074 -.134 .054 .126 -.051 -.093
Pasta (eg. spaghetti, 
noodles) or rice
.016 .046 .030 .009 .193 .070 .027 .609 .100 .041
Breakfast cereal 
(incl. porridge)
.148 .015 .155 -.174 -.074 -.163 .146 .143 .014 .631
Biscuits -.007 -.044 .661 .085 -.012 .031 -.090 -.005 -.014 .048
Cakes of all kinds -.035 .039 .738 -.001 -.064 .018 .114 -.060 -.013 -8.61E-005
Sweets or puddings, 
fruit pies, flans and 
tarts
-.066 .168 .535 .022 .030 -.006 .349 -.008 -.035 .102
Ice cream, mousse, 
yoghurt, milk 
puddings, drinks 
made with cocoa, 
ovaltine
.173 .028 .151 .022 -.001 -.034 .448 .146 .039 .201
Soft drinks eg. 
squash or colas
.111
OO© .022 .611 .065 -.059 .070 -.074 .003 .024
Pure fruit juice .390 -.010 -.106 -.056 .057 -.029 .329 .289 .081 .027
Jam/marmalade/gol 
den syrup/honey
.065 .010 .488 -.295 -.063 .185 .092 .046 .027 .078
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Cheese .178 -.010 .133 -.069 .058 .556 .096 .267 -.082 -.062
Eggs -.022 .038 -.022 .061 -.083 .678 .141 -.056 .114 .031
Cream -.025 .037 .146 -.021 .115 .116 .541 .123 .062 .060
Fish .074 .044 .006 -.091 -.063 .061 .018 -.017 .757 .019
Poultry .070 .065 -.023 .092 .033 -.028 .052 .050 .758 -.009
Sausages/tinned
meat/pate/meat
pies/pasties
-.214 .025 .006 .442 .009 .292 .066 -.068 .071 .036
Red meat (eg. beef, 
lamb, pork, ham, 
bacon incl. curries
-.045 .287 .028 .020 -.081 .229 .487 -.303 -.066 -.141
Bread -.072 .032 .089 .215 -.081 .479 -.303 -.099 -.088 .290
Tea -.084 .082 .076 -.063 -.795 .138 -.095 -.023 .013 .080
Coffee .044 .042 -.043 -.005 .837 .044 .011 .049 -.025 .028
Milk -.069 .051 -.015 .093 .003 .175 .023 .009 -.028 .731
The dietary patterns were checked again across age, region, sex and socio-economic 
levels and were found to be broadly similar. Ten factors resulted which in total 
accounted for 45% of the variance. For ease of presentation, the variables were 
summarised as follows (% of variance noted in brackets):
1. Fruits & Salad (7.5)
2. Potatoes & vegetables (6.3)
3. Sweet refined foods (5.5)
4. Chips, crisps, squash/colas sausage (5.4)
5. Tea & coffee (4.4)
6. Cheese, eggs & bread (4.4)
7. Yoghurt, cream & red meat (4.2)
8. Nuts, pasta& rice (4.1)
9. Fish & poultry (3.8)
10. Cereal & milk (3.6)
Most of the dietary patterns corresponded well with either the Western or Prudent 
diets. ‘Sweet refined foods’, ‘Chips, crisps, squash/colas sausage’, ‘Cheese eggs and 
bread’, ‘Yoghurt, cream and red meat’ and ‘Cereal and milk’ fit the Western diet 
criteria while ‘Fruit and salads’, ‘Fish and poultry’ fit the Prudent type. Exceptions 
to this were the categories ‘Nuts, pasta and rice’ and ‘Potatoes and vegetables’ which
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combined aspects of both Western/Prudent diets and also ‘Tea and coffee’ where 
there was no general consensus in the literature as to into which category it fell.
Thus the food groups could be honed down to the following:
1. Fruits and salads (Prudent)
2. Sweet refined foods (Western)
3. Chips, crisps, squash/colas sausage (Western)
4. Cheese, eggs and bread (Western)
5. Yoghurt, cream and red meat (Western)
6. Fish and poultry (Prudent)
7. Cereal and milk (Western)
Discussion:
The large number of subjects studied and the broad nature of the Health and Lifestyle 
Survey (HALS) rendered a more detailed examination of individual’s diets than 
could be gleaned from an FFQ impractical. Nevertheless, our principal components 
analysis did reveal ten main dietary patterns which accounted for 42% of the 
variance. This was substantially higher than that reported by Barker (1990) who, 
using a 7 day weighed intakes, derived 5 components accounting for 22.6% of the 
total variance and Whichelow (1996) whose principal components analysis of the 
HALS 1 food and drinks analysis explained only 27.5% of the variance. In the 
present study, ten dietary patterns were derived from the HALS 1 survey 
questionnaire, seven of which were consistent with the Western and Prudent dietary 
styles.
The ‘Western’ pattern, characterized by high consumption of refined cereals, 
processed and red meats, potatoes, desserts, eggs and high-fat dairy products has 
been associated with an increased risk of coronary heart disease (Hu, 2000; Brunner, 
2008) as well as colon cancer (Fung, 2003), type 2 diabetes (van Dam, 2002; 
Brunner, 2008), obesity (Fung, 2001;) and chronic disease (Esposito, 2008). This 
dietary pattern can be therefore regarded as unhealthy due to its association with 
increased disease risk. Analysis of our UK sample population revealed five 
corresponding Western type patterns: ‘Sweet refined foods’, ‘Chips, crisps,
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squash/colas sausage’, ‘Cheese, eggs and bread’, ‘Yoghurt, cream and red meat’ and 
lastly, ‘Cereal and milk’.
‘The ‘Prudent’ pattern has been associated with a lower risk of coronary heart (Hu, 
2000; Fung, 2001), obesity, type 2 diabetes and metabolic syndrome (Giugliano, 
2008). Its main components are ‘fruit, vegetables, whole grains, legumes and poultry. 
Two dietary patterns found in our UK sample population corresponded well with the 
Prudent diet. These were ‘Fruits and salads’ and ‘Fish and poultry’.
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T able 4.5: C om parison o f  w eekly m acro-and m icro-nutrients intake  
by gender in 2 contem porary food surveys
HALS1 DNSBA HALS1 DNSBA
Male Male Female Female
Total Kcal 17989 17150 13816 11760
Total Protein (g) 544 592.9 465 434
Total Fat (g) 730 716.1 581 513.1
Total Carbohydrate (g) 2250 1904 1738 1351
Total Fibre (g) 397 174.3 286 130.2
Total Calcium (mg) 8141 6580 6980 5110
Total Iron (mg) 105 98 94 86.1
Total Vitamin A (mg) 9255 11753 8226 10416
Total Vitamin B1 (mg) 10 14.07 8.9 11.27
Total Vitamin B2 (mg) 13.7 16.03 12 12.88
Total Vitamin B3 (mg) 266 286.3 226 212.1
Total Vitamin C (mg) 757 522.2 872 511.7
Total Sodium (mg) 19348 23632 14952 16457
Total Potassium (mg) 31852 22309 28795 16870
Although it was not possible to fully compare dietary patterns between the HALS 1 
and its contemporary studies, ‘The National 1946 Birth Cohort’ and ‘The Dietary and 
Nutritional Survey of British Adults (DNSBA), we were able to compare the micro- 
and macro-nutrients of HALS land the DSBNA in Table 4.5. This demonstrated a 
good overview of basic block elements of both diets. On balance, the 2 surveys 
offered some measure of replication. The macro-and micro-nutrients for HALS 1 
were derived from the Food Composition Table calculated especially for this paper 
(See Appendix C).
CHAPTER SUMMARY:
The consumption frequency o f foods and drinks o f  a representative sample o f  the 
U.K. population, aged 18 and over, was reduced using factorial analysis to ten 
patterns, seven o f which were consistent with either the Western or Prudent type diet.
Thus in a large sample UK population, Western and Prudent dietary patterns have 
been identified. Western patterns found were ‘Sweet refined foods ’ Chips, crisps
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squash/colas sausage’, 'Cheese, eggs and bread’, ‘Yoghurt, cream and red meat’, 
‘Cereal and milk ’ while Prudent patterns were ‘Fruits and salads ’ and ‘Fish and 
poultry ’
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Chapter 5: Is there a relationship between UK socio-demographic
variables and Prudent and Western dietary styles?
Western and Prudent dietary styles were previously identified in our UK sample. The 
next step was to analyse the relationship between socio-demographic groups and 
these dietary styles in order to determine which subsets of the population sample 
consumed which dietary patterns.
Statistical methods and analysis: Raw data reflecting socio-demographic 
information on age, socio-economic group and education were recoded where 
necessary to conduct statistical analysis. The variable ‘Socio-economic group- 
Recoded’ (coded according to the Registrar General’s classification of occupations) 
was recoded again by dropping “Unclassified” and “Armed Forces” as they were 
difficult to categorize. The major categories became: ‘Professional, Employers, 
Managerial’, Non-manual, Skilled manual, Semi-skilled and Unskilled. There were 
14 various education levels as responses to the question: 88(a). What is the highest 
qualification you have obtained, either while at school or gained after you left 
school? The answers were reduced to six categories so that education qualifications 
reflecting a comparable length of study and academic demand were grouped 
together. These were: ‘No qualifications’, ‘CSE 2-5’, ‘O levels’, ‘A levels’, 
‘College’ and ‘University’.
The effects of each socio-demographic variable (age, gender, socio-economic group 
and education) on each dietary pattern was examined by hierarchical regression 
analysis. Each socio-demographic variable was forced in succession to a model with 
the remaining three socio-demographic variables. This was repeated through all the 
dietary patterns.
An analysis of variance was also carried out to look specifically at variations within 
each socio-demographic variable and interactions between them.
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Do aee, sender, socio-economic group and education influence dietary patterns 
after controlling for other variables?:
In a hierarchical multiple regression analysis, three of age, gender, socio-economic 
group and education were entered into the model as Block 1. The remaining fourth 
variable was entered in as Block 2 to determine whether it added to the variance. 
This was carried out for each dietary pattern. (See Tables 5.1-5.4) A summary of the 
differences in variances between Blocks 1 and 2 is presented in Table 5.5.
Fruits and salad: Gender was the best predictor (Beta=.213) explaining the largest 
amount of the variance (4.4%) with level of education following this at 2.1%. 
(Beta=.169). Age (0.1%) and socio-economic status (0.1%) had a minimal impact.
Sweet refined foods: Age was the best determinant (Beta=.213), explaining the 
largest part of the variance (4.2%) Education came in second place at 0.1% while 
socio-economic status (0%) and education (0%) had no impact at all.
Chips, crisps. squash/colas sausages: Age was the best predictor (Beta= -.447), 
explaining the largest part of variance (18.3%) Considerably smaller was the impact 
of gender (Beta= -.154) adding 2.4% to the variance. Socio-economic status and 
education had the least impact at 0.11 % and 0.10 % respectively.
Cheese, eggs & bread: The best predictor was gender (Beta=-.188), explaining 3.5% 
of the variance with socio-economic status (0.1%) and education (0.1%) following 
with minimal impact. Age made no difference at all.
Yoghurt, cream & red meat: Age was the best predictor (Beta=. 123) explaining 
1.4% of the variance with socio-economic group playing a far less significant role 
(1.1%) followed by gender (0.3%) and then education (0.3%).
Fish and poultry: There were hardly any differences in terms of socio-demographic 
factors. Age and socio-economic group were however a small determinant of food 
choice explaining each 0.2% of the variance. This was followed by gender at 0.1%.
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In other words almost the same level of fish and poultry consumption was enjoyed 
by all, regardless of age, social background, education and gender.
Cereal and milk: Gender determined choice of this dietary pattern most of all (Beta= 
-.158) explaining 2.5% of the variance with age following at 0.6%. and then socio­
economic level at 0.1%. Education had no impact at all.
Table 5.1: Does age make a difference?
Fruits & 
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Gender .213 * -.154 -.188 .062 * -.158
Socio-economic group .103 * -.112 * .119 .045 ★
Education .169 * -.112 * .065 * ★
Age (1) * .213 -.447 * .123 .039 -.052
R2 -age (2) .089 .002 .045 .037 .024 .003 .024
R2+age (3) .090 .044 .228 .037 .038 .005 .030
Table shows hierarchical regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD p rin t 
* = Non-significant results
(1 }=  Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
Table 5.2: Does gender make a difference?
Fruits & 
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Age * .213 -.447 * .123 .039 -.052
Socio-economic group .103 * -.112 * .119 .045 *
Education .169 * -.112 * .065 * *
Gender (1) .213 * -.154 -.188 .062 * -.158
R2 -gender (2) .046 .044 .204 .002 .034 .004 .005
R2+gender (3) .090 .044 .228 .037 .037 .005 .030
Table shows hierarchical regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD print.
* = Non-significant results
(1)= Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
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Table 5.3: Does socio-economic group make a difference?
Fruits
&
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Age * .213 -.447 * .123 .039 -.052
Gender .213 * -.154 -.188 .062 * -.158
Education .169 * -.112 * .065 * *
Socio-economic group (1) .103 * -.112 * .119 .045 *
R2-socio-economic group (2) 0.08 .044 .217 .036 .027 .003 .029
R2+socio-economicgroup (3) .090 .044 .228 .037 .038 .005 .030
Table shows hierarchical regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD p rin t 
* -  Non-significant results
(1)= Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
Table 5.4: Does education make a difference?
Fruits & 
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Age * .213 -.447 * .123 .039 -.052
Gender .213 * -.154 -.188 .062 * -.158
Socio-economic group .103 * -.112 * .119 .045 *
Education (1) .169 * -.112 * .065 * *
R2-education (2) .069 .043 .218 .036 .035 .005 .030
R2+education (3) .090 .044 .228 .037 .038 .005 .030
Table shows hierarchical regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD p rin t 
* = Non-significant results
(1)= Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
5.5: Sum m ary o f  differences from  regression analysis tables 5-3-5.9 (*)
Fruits & 
salads
Sweet
refined
foods
Chips, crisps,
squash/colas
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream &  
red meat
Fish & 
poultry
Cereal & 
milk
Age 0.001 0.042 0.183 0 0.014 0.002 0.006
Gender 0.044 0 0.024 0.035 0.003 0.001 0.025
Socio-economic
status
0.001 0 0.011 0.001 0.011 0.002 0.001
Education 0.021 0.001 0.010 0.001 0.003 0 0
*= Difference between’ constants only’ and ‘constants plus forced in-in variable’.
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The effects o f  interactions between socio-demographic factors on dietary patterns
The effects of interactions between socio-demographic variables (age, gender, socio­
economic group and education) on dietary patterns were investigated. Some variables 
were re-coded to ensure adequate numbers (N > 100) in each group. Age was 
reduced to three levels (18-30, 31-40, 41+) while education was collapsed from the 
six to four levels (No qualifications/C SE2-5, O-level, A-level, College/university) 
and socio-economic group was honed down to four groups instead of six 
(Semi/unskilled, Non-manual, Manual, Professional/managerial).
Significant interaction effects are reported in Figures 5.1-5.10 for the following 
dietary patterns:
Sweet refined foods’. There was a significant interaction effect between gender and 
age (Figure 5.1) for the consumption of ‘Sweet refined foods’ (F (2, 8626)=6.15, p< 
.002). Younger men and women (18-30) consumed at the same lower rates. In the 
31-40 age group women ate slightly more than men but both sexes closed the gap 
again in the 41+ group.
Chips crisps squash/colas sausage: There was a significant interaction (Figure 5.2) 
between gender and education, (F (3, 8203) =5.0, p< .002). Consumption in men and 
women decreased with rising levels of education. Men with less education consumed 
more than women at the same level, but with higher levels of education there was 
hardly any difference.
There was a fall in consumption of ‘Chips, crisps, squash/colas sausage’ with 
increasing age, with women showing lower overall consumption than men (F (2, 
8626) =34.11, p< .001). There was a far greater difference between men and women 
in the 18-30 age group but the gap closed in the over 41 year olds (Figure 5.3).
There was a significant interaction between age and education (F (6, 8203) =15.25, 
p< .001). There was a wide gap in the age groups in those with no qualifications/CSE 
2-5 but with rising levels of education, consumption of ‘Chips, crisps, squash/colas 
sausage’ decreased and the gap narrowed in the 41 + age group. The most dramatic
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fall in consumption of ‘Chips, crisps, squash/colas sausage’ with rising education 
occurred in the 18-30 age group while those 41 and over showed less variation 
regardless of education level (Figure 5.4).
An effect of age and socio-economic group was observed (Figure 5.5). In the 
youngest group (18-30), consumption was overall higher in the lower socio­
economic groups but with age it decreased in all groups. In the oldest group (41+) 
the differences between the groups minimalised markedly (F (6, 8447) =8.0, p< 
.001).
Cheese ezzs bread: Gender and education (Figure 5.6) affected consumption with 
the least educated men consuming more than women at the same level. With 
increasing education this gap almost closed (F (3, 8203) =11.0, p< .001).
Men consumed considerably more ‘Cheese, eggs and bread’ (Figure 5.7).than 
women overall regardless of age. Women consumed considerably less in the 18-30 
age group but increased their consumption with age (F (2, 8626) =12.6, p< .001).
Men consumed more in the lower socio-economic groups (Figure 5.8) but decreased 
in higher groups becoming more on par with women (F (3, 8447) = 12.04, p< .001).
Yoshurt cream red meat: Consumption was lower in the lower socio-economic 
groups with men consuming slightly more than women (Figure 5.9). In the higher 
groups, consumption was somewhat higher and at par between the sexes (F (3, 8447) 
=7.43, p< .001).
Cereal & milk: There was a significant interaction between gender and age. While a 
woman’s age had little effect on consumption, younger men ate considerably more 
than women particularly in the 18-30 age group (Figure 5.10) but then the gap 
narrowed with increasing age (F (2, 8626) =39.33, p< .001).
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Figure 5.1: The effects of the interaction of gender and age on the
consumption of ‘Sweet refined foods’.
S w e e t  refined fo o d s
Gender* Age
1.4
in2 1o
» 0.8
N
0.6i/>TJOO 0.4 
■o£ 0.2
1
a>95co - 0.2
-0.4
- 0.6
31-40 41 +18-30
Figure 5.2: The effects of the interaction of gender and education on 
the consumption o f ‘Chips, crisps squash/colas sausage’.
C h ip s  c r i s p s  s q u a s h /c o l a s  s a u s a g e
G ender * Education
O
1.4 
1.2 -I 
1 
0.8 
0.6 
0.4 
0.2 
0 
- 0.2 
-0.4 
- 0.6
Men
-■—W om en
1 1--------------r
o'
A®
x\®
35
Figure 5.3: The effects of the interaction of gender and age on the
consumption of ‘Chips, crisps, squash/colas sausage’.
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Figure 5.4: The effects of the interaction of age and education on 
the consumption of ‘Chips, crisps, squash/colas sausage’.
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Figure 5.5: The effects of the interaction of age and socio-economic group
on the consumption of ‘Chips, crisps, squash/colas sausage’.
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Figure 5.6: The effects of the interaction of gender and education 
on the consumption of ‘Cheese, eggs and bread '.
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Figure 5.7: The effects of the interaction of gender and age on the
consumption of ‘Cheese, eggs and bread’.
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Figure 5.8: The effects of the interaction of gender and socio-economic 
group on the consumption of ‘Cheese, eggs and bread’.
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Figure 5.9: The effects of the interaction of gender and socio-economic
group on the consumption of ‘Yoghurt, cream, and red m eat’.
Yoghurt cream red meat
Gender * Socio-economic group
nni —•— Males 
—■— Females
Figure 5.10: The effects of the interaction of gender and age on the 
consumption o f ‘Cereal and milk'.
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Summary’ results:
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Subsets o f  a UK representative sample population were identified as consumers o f  
dietary patterns consistent with either Western or Prudent diets. ‘Sweet refined 
foods’, ‘Chips, crisps squash/colas sausage’, ‘Cheese, eggs and bread’, 'Yoghurt, 
cream and red meat’ and ‘Cereal and milk’ were categorised as Western type foods 
while ‘Fruits and salads ’ and ‘Fish and poultry ’ were consistent with the Prudent 
style.
A summary o f socio-demographic characteristics o f  consumers o f the seven dietary 
patterns is presented below grouped according to defining Prudent or Western diet 
style:
Dietary patterns consistent with ‘Prudent’ style diet:
Consumers o f  ‘Fruits and salads ’ were more likely to be female and better educated. 
Age and socio-economic status had very minimal impact.
No dominant socio-demographic group could be identified fo r those with ‘Fish and 
poultry ’ preferences. This was the one food group which was consumed consistently 
more or less across all age levels, regardless o f education, gender and socio­
economic status.
Dietary patterns consistent with * Western ’ style diet:
Age had the greatest impact on the choice o f ‘Sweet refined foods’. The 41+ group 
were the most likely consumers. Otherwise gender, education and socio-economic 
status made little impact.
The highest consumers o f ‘Chips, crisps, squash/colas sausage ’ were most likely to 
be young men in lower socio-economic groups and with lower education 
achievement.
‘Cheese, eggs and bread’ were more likely consumed by men o f all ages in the lower 
groups with lower educational achievement.
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In terms o f ‘Yoghurt, cream and red meat socio-economic group had the greatest 
bearing on food choice regardless o f  gender.
‘Cereal and milk’ was consumed more often by men. Younger men tended toward 
this choice unaffected by level o f  education and very little by what socio-economic 
group they were in.
Discussion:
Ase:
The consumption of specific food groups was noticeably dependent on age of the 
individual and this was quite linear. Four patterns stand out. Older people ate 
considerably more ‘Sweet refined food’ and ‘Yoghurt, cream and red meat’ while in 
stark contrast, they ate less ‘Chips, crisps, squash/colas sausage’ as well as ‘Cereal 
and milk’. Although not clearly identifiable as such in our HALS analysis, the 
DNSBA survey did show that older people preferred sweetish type foods and 
younger adults preferred the savoury type snacks. Two other studies (Murphy, 1993; 
Rolls, 1999) also found an increase the consumption sweet foods with increasing 
age. Thus, there seems to be a pattern where as one ages, sweet foods are preferred 
and savoury (salty) foods are eschewed.
The perception of sugar, salt, sour and bitter flavours by humans when eating varies 
according to age (Gonazalez, 2002). Studies have shown that the elderly need higher 
concentration levels of sugar and salt than young subjects to obtain a similar 
perceived intensity level (Gonazalez, 2002; De Graaf, 1996; Mojet, 2003; Stevens, 
1993). Taste sensitivity to sucrose decreases slightly with age and to NaCl 
significantly (Klimacka-Nawrot, 2006). It becomes clear then that as age increases, 
greater concentrations are required in order to distinguish salt or sugar solutions. 
Here it may serve to explore taste in ageing as this may explain the trend.
Taste in aging:
Sensitivity to chemical stimuli in the environment is vital for the survival of 
organisms throughout the animal kingdom. From an early age, human behaviour
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towards food seems to be strongly influenced by the effects of taste and flavor. A 
human baby, only a few days old, already can distinguish sweet and bitter and 
express pleasure for sweet taste but displeasure for bitter taste (Ganchrow, 1983; 
Steiner, 1977). The sense of taste provides an assessment of foods (Lindemann, 
1995). Sweet indicates high-calorific foods; salty and sour relate to important aspects 
of homeostasis; bitter warns of toxic constituents (Rosenzweig, 2002).
According to Lindemann (1995), salt taste mechanisms detect the presence of 
sodium chloride in the mouth. The detection of salt is important to many organisms, 
but specifically mammals, as it serves a critical role in ion and water homeostasis in 
the body. It is specifically needed in the mammalian kidney as an osmotically-active 
compound which facilitates passive re-uptake of water into the blood. Because of 
this, salt elicits a pleasant response in most humans.
Sweet taste signals the presence of carbohydrates in solution. Since carbohydrates 
have a very high calorie count (saccharides have many bonds, therefore much 
energy), they are desirable to the human body, which has evolved to seek out the 
highest calorie intake foods, as the human body in the distant past has never known 
when its next meal will occur. They are used as direct energy (sugars) and storage of 
energy (glycogen) (Lindemann, 1995).
Investigations with laboratory animals reveal much about basic psychobiological 
determinants of food preferences. When offered a choice of foods, rats typically 
prefer high-fat and/or high-sugar food items over their nutritionally balanced rat 
chow diet (Sciafani, 2001). This same taste preference is reflected throughout the 
entire mammalian group, including humans. In contrast, low calorie foods are 
apparently unsatisfactory (Mizushige, 2006). One study (Frank, 2008) specifically 
looked at reactions to sugar (sucrose) and its artificial analog, sucralose. Only 
sucrose was able to elicit a dopamine response in the brain showing that the brain can 
distinguish between a caloric (sucrose) and a non-caloric (sucralose) sweetener. It is 
pointed out that this could have as important implications on the effectiveness of the 
substitution of artificial sweeteners for natural sugar intake.
‘Food palatability and hedonic value play a central role in nutrient intake’, suggests 
de Araujo, (2008). Sucrose intake has been shown to induce dopamine release in the
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ventral striatum of mice (de Araujo, 2008), nucleus accumbens in rats (Hajnal, 
2004). Even in the absence of gustatory input, the very act of sucrose stimulates the 
dopamine release as shown by mice which lack sweet taste induction (de Araujo, 
2008). It is suggested that calorie rich nutrients can directly influence brain reward 
circuits that control food intake, independently of palatability or functional taste 
transduction. Mizushige (2007) supports this stance further, ‘Generally palatable 
food ingestion stimulates the brain’s reward system so it could very well be that the 
chemical reception of fats in the oral cavity bypasses the traditional flavour 
mechanisms to directly induce a hedonic impact of rewarding stimuli’. His research 
demonstrated that beta-endorphin, an opioid peptide, was released just 15 minutes 
after fat intake and (Liang, 2006 ) was able to demonstrate dopamine release in the 
brain during sham licking of 100% com oil. These results would indicate that signals 
of dietary fat, calorie rich, were accepted in the oral cavity and transmitted to the 
brain, and neuropeptides and neurotransmitters such as beta-endorphin and dopamine 
were released just after fat intake.
Parkinson’s patients whose illness is characterized by a dopamine deficiency, tend to 
eat more sweet snacks after initiation of Levadopa therapy demonstrating that sweet 
preference may be possibly linked to excessive dopaminergic transmission (Miwa,
2008).
The role of the dopaminergic cells in the ventral tegmental area of the brain in 
response to sucrose and NaCl was tested in rats. Dopaminergic lesions lead to a 
significantly reduced preference for sucrose solutions (Shibata, 2009; Shimura, 
2002).
Aside from dopamine, endogenous opioid peptides also operate as rewards. Opioids 
and their receptors were first reported more than 30 years ago, and studies suggesting 
a role of opioids in the regulation of food intake date back nearly as far. Opioid 
agonists and antagonists have corresponding stimulatory and inhibitory effects on 
feeding. In addition to studies aimed at identifying the relevant receptor subtypes and 
sites o f action within the brain, there has been a continuing interest in the role of 
opioids on diet/taste preferences, food reward, and the overlap of food reward with
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others types of reward. Data exist that suggest a role for opioids in the control of 
appetite for specific macronutrients, but there is also evidence for their role in the 
stimulation of intake based on already-existing diet or taste preferences and in 
controlling intake motivated by hedonics rather than by energy needs (Gosnell,
2009). Drewnowski tested this hypothesis in 1992 by administering an IV opioid 
antagonist to 12 female binge eaters and 12 normal controls. During infusion, the 
subjects tasted 20 sugar/fat mixtures and were allowed to select and consume snack 
foods of varying sugar and fat content. Naloxone, an opioid antagonist, effectively 
reduced taste preferences relative to baseline in both binge eaters and controls. The 
reduction was apparently most pronounced for sweet high-fat foods such as cookies 
or chocolate.
The dopamine system, which plays a crucial role in reward processing, is particularly 
vulnerable to aging (Ivo, 1993). Significant losses over a normal lifespan have been 
reported for dopamine receptors and transporters (Dreher, 2008). Despite substantial 
data indicating dopamine was closely associated to reward processing and that the 
mid-brain dopamine neurons send reward-related signals to post-synaptic sites, 
particularly the prefrontal cortex, direct evidence could never be established until 
2002 (Dreher). Dreher et al. using fMRi and PET established a link between 
midbrain synaptic dopamine synthesis and activation of the reward circuit in humans 
at which time age-related changes were also identified in the regulation of this 
system. If dopamine is reduced with age, then possibly there would be an increasing 
requirement for more sweet foods in older people in order to elicit the same 
dopamine response as in younger people. This may explain the increased preference 
for sweet foods demonstrated by HALS participants, in that older groups showed a 
higher preference than younger groups.
In the HALS study there was a distinct linear decrease in preference for the food 
group ‘Chips, crisps, squash/colas sausage’ with age. Older participants over 65 
showed a lesser preference for these types of foods as compared to the 18-25 year 
group. On closer examination of the nutrient composition of this food group (See 
Food Composition Table Summary, Appendix B), one sees that this group had the
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second highest levels of sodium compared to the other 6 food groups. Perhaps the 
decreased preference for this food group with increasing age may have to do with 
sodium levels?
As already discussed elsewhere, salt taste mechanisms detect the presence of sodium 
chloride in the mouth. The detection of salt is important to many organisms, but 
specifically mammals, as it serves a critical role in ion and water homeostasis in the 
body (Lindemann, 1995). However, aging seems to be accompanied with a 
sensitivity to salt (Zemel, 1988). The author ascribes this to the ‘reduced ability to 
appropriately excrete a salt load, which is due to a decline in renal function and to a 
reduced generation of natriuretic substances such as prostaglandins (E2) and 
dopamine’. Berridge (1984) demonstrated experimentally in rats that oral infusions 
of sodium altered taste reactivity. When rats were sodium replete they reacted with 
stereotypical behaviour indicating their acceptance of salt ingestion but when sodium 
deplete they became aversive to salt.
While declining ability to process salt in older people may be responsible for 
decreased salt preference, preference for salt in younger people after exercise would 
support Berridge’s results. In younger people with healthy kidney function and intact 
inability to excrete salt, their salt levels would require repletion and their increased 
preference for salt would reflect this physiological state. In the HALS study, younger 
people did report higher sport activity which is a marker for exercise.
Or it might just be a question of convenience. Dental studies (Mack, 2001) point out 
that with age, dental apparatus preclude proper chewing. ‘Sweet refined foods’ are 
easier to masticate than ‘Chips, crisps, squash/colas sausage’. They are also easier to 
access. ‘Chips, crisps, squash/colas sausage’ require either a visit to a take-out or 
oven preparation at home whereas with ‘Sweet refined food’ it is a question of 
removing from a package for prompt disposal. Then again, it may be dependent on 
financial considerations. ‘Sweet refined foods’ are cheaper than the ‘Chips, crisps, 
squash/colas sausage’ group where meat would increase the price.
Gender:
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Women in our sample consumed more frequently ‘Fruits & salads’, ‘Yoghurt, cream 
and red meat’ as well as ‘Fish & poultry’, reflecting a preference for whole foods. 
Men on the other hand ate ‘Chips, crisps, squash/colas sausage’, ‘Cheese, eggs & 
bread’ and ‘Cereal & milk’ with more frequency. Although whole foods made up a 
proportion of the selection, there was a fair amount of take-out style and processed 
foods in the mix.
There is some degree of resonance in terms of the differences in gender preferences 
for food with two contemporary studies, namely, the 1946 British Cohort (1946 b.c.) 
analysis of 1982 and the Dietary and Nutritional Survey of British Adults (DNSBA). 
Pryer (2001) was able to determine four different dietary patterns in men and four 
different ones in women in the DNSBA. In men, the two most predominant patterns 
were ‘beer and convenience food’ and ‘traditional British diet’ and in women, the 
‘traditional British diet’ followed by the ‘healthy cosmopolitan diet’. As in HALS 1, 
it would seem again that women tended to eat whole food based diets whereas men 
ate a mixture of these and processed foods. The 1946 British Cohort has not been 
analysed in terms of dietary patterns so it is difficult to draw any comparisons. 
However, similarities between the two studies were observed in Vitamin C intake in 
that men and women tended to consume far more of this vitamin as the level of 
education increased. On the whole, one can perhaps deduce from this that women 
tended to eat more of the whole foods, which may be construed as healthy foods and 
that with better education, the tendency to eat Vitamin C based foods could be a 
marker of their desire to eat healthier foods. Men on the other hand were more 
inclined to eat processed foods.
Education:
Quite clearly in the HALS survey, some dietary patterns were especially seen related 
to educational level. For example, the lesser educated were far more likely to 
consume the less healthy ‘Chips, crisps, squash/colas sausage’ overall particularly 
when younger. Lesser educated men consumed more than their female counterparts 
but this gap closed at the college/university levels. So too with ‘Fruits and salads’ 
which seemed to find more adherents in the college and university graduates than in 
secondary school leavers demonstrating perhaps a better awareness of the benefits of 
healthy eating or effects of affluence. Analysis of the 1946 Birth Cohort at 43 years
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of age by Mishra et al. 2006 demonstrated a link between higher education and 
increased consumption of fruit. Unfortunately, we could not draw comparisons with 
the DNSBA as the relationship between diet and education was not studied. Thus, in 
HALS, educational achievement was associated with higher consumption of fruits 
and this was consistent with findings in the DNSBA. Over and above that, we were 
able to clearly delineate a decreased preference in the more educated study 
participants for unhealthy foods as epitomised by the pattern, ‘Chips, crisps etc.’ and 
an increased tendency to consume more healthy foods such as ‘Fruits & salads’.
Socio-economic Status:
Even more clearly definable trends were seen in the dietary patterns in terms of 
socio-economic status. The so-called professional socio-economic groups, were far 
more likely to consume ‘Fruits & salads’ and ‘Yoghurt, cream and red meat’ while 
the lower groups demonstrated a strong preference for the ‘Chips, crisps, 
squash/colas sausage’ category. This trend is particularly concerning as the latter 
contains one of the highest measures of fat and sodium content of all dietary patterns 
(See Appendix B). Overall, it shows an increasing shift from processed savoury 
foods to whole foods in the higher socio-economic groups. This pattern was 
relatively consistent with results from the DNSBA (Gregory, 1990) in that 
convenience diets were preferred by the manual groups. (By convenience, one can 
reasonably assume that these are processed foods which do not require the same time 
preparation as whole foods.) Also, as in HALS, the non-manual groups were more 
inclined to eat healthier foods. In sum, the level of socio-economic status predicted 
quite clearly the type of diet consumed. Upper socio-economic groups preferred 
healthy foods while lower groups were more inclined to consume the unhealthy, 
unprocessed foods.
47
Chapter 6: Can psychological variables predict dietary patterns?
A cursory examination of correlations between extraversion, neuroticism and self- 
reported mental health (GHQ), anxiety, depression, sleep quality, social function 
(sub-scales of the G HQ)) and dietary patterns was carried out. Extraversion quickly 
came to the fore as having the strongest correlation with dietary patterns, particularly 
‘Sweet refined foods’ and ‘Chips, crisps, squash/colas sausage’. What became most 
apparent was that with increasing measures of extraversion, preference for ‘Chips, 
crisps, squash/colas sausages’ increased quite dramatically while choice of ‘Sweet 
refined foods’ declined but not quite at the same rate. Clearly this was a phenomenon 
that required further investigation. Although not quite as profound as extraversion, 
some significant correlations of self-reported mental health (GHQ) and neuroticism 
with dietary patterns were felt worthy of further analysis. It was decided to continue 
with extraversion, neuroticism and self-reported mental health (GHQ). The initial 
correlations are recorded in Tables 6.1-2
Statistical analysis: Raw data reflecting socio-demographic information on age, 
socio-economic group and education were recoded to conduct statistical analysis 
(See chapter 5).
Scores of extraversion and neuroticism were derived from the Eysenck Personality 
Inventory, (Eysenck, HJ and Eysenck, SBJ, 1964). The ‘extraversion’ score was 
created by counting one point for every time the respondent ticked ‘yes’ to questions: 
1, 3, 8, 10, 13, 17, 22, 25, 27, 39, 44, 46, 49, 53 and 56 and ‘no’ to 5, 15, 20, 29, 32, 
34, 37, 41 and 51. All these values were then added up to obtain a measure for 
‘extraversion’, so that the higher the score, the higher the levels of extraversion. For 
the analyses of variance, the total scores were divided into quartiles such that: 0-8=1 
(low extraversion); 9-11=2; 12-14=3; 15-24=4 (high extraversion).
Likewise with neuroticism, one point was counted when the respondent ticked ‘yes’ 
for questions: 2, 4, 7, 9, 11, 14, 16, 19, 21, 23, 26, 28, 31, 33, 35, 38, 40, 43, 45, 47, 
50, 52, 55, 57. All these values were then added up to obtain a level for ‘neuroticism, 
so that the higher the score, the higher the measure of neuroticism. For the analyses
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of variance, the total scores were divided into quartiles such that: 0-5=1 (low 
neuroticism); 6-9=2; 10-13=3; 14-24=4 (high neuroticism).
Self-reported mental health was measured using the General Health Questionnaire 
(GHQ) which was based on factor analysis according to Chan (1985) and Burvill & 
Krumian (1983)
The questionnaire comprised 30 multiple choice questions, each question requiring 
one of 4 responses arranged in columns. These were recoded so that the answers 
were weighted as follows: column 1=0; column 2=1; column 3=2 and column 4=3. 
End results meant the higher the score, the worse the mental health condition. For the 
analysis of variance, the scores were divided into quartiles such that 0-18= 1 (best 
self-reported mental health); 19-23=2; 24-29=3 and 30-90=4 (worst self-reported 
mental health).
The effects of extraversion on each of the seven dietary patterns were examined by 
hierarchical regression analysis. Each one of extraversion, neuroticism and self- 
reported mental health (GHQ) were successively forced-into a model consisting of 
the socio-demographic variables and remaining psychological variables. This was 
repeated through all the dietary patterns.
An analysis of variance was also carried out to look specifically at consumption of 
each dietary pattern at each level of extraversion, neuroticism and ‘GHQ’ and for 
interactions.
Reeression results:
In a hierarchical multiple regression analysis, possible confounding variables (age, 
gender, socio-economic group, education, neuroticism and self-reported mental 
health) were entered into the model as Block 1. Extraversion was entered in as Block 
2 to determine whether it added to the variance. This was carried out for each dietary 
pattern. The same procedure was conducted to see whether neuroticism and self- 
reported mental health also added to the variance (See Table 6.3-6.9). A summary of 
the differences in variances between Blocks 1 and 2 is presented in Table 6.10.
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Controlling for socio-demographic, neuroticism and self-reported mental health 
variables dramatically reduced the effects of extraversion to only slightly perceptible 
differences. However notwithstanding consideration of the cofounding variables, 
extraversion did have a significant effect in some cases. There were no significant 
effects (p <.001) of self-reported mental health (GHQ) on any dietary patterns. 
Neuroticism had an extremely small effect on one dietary pattern. Significant results 
(p< .001) are reported below.
Fruits and salads: After controlling for variables, extraversion had a significant 
impact but very low (0.3%) but its effect was superceded mainly by gender (Table 
6.10) which explained the greatest part of the variance (4.7%), followed by socio­
economic group (0.8%) and education (0.9%). Gender was the best predictor (Beta = 
.226).
Sweet refined foods: Extraversion also had a significant but very minimal impact 
(0.6%).Its effect was masked only by age (Table 6.10) which explained the greatest 
difference in variance (2.2%). Age was the best predictor (Beta= .172).
Chips, crisps. sauash/colas sausase: Extraversion explained slightly more of the 
variance as compared to the two previous dietary patterns. However its effect was 
almost completely overshadowed by age (Table 6.10) which explained the greatest 
part of the variance (13.3%) followed by gender (2.4%), socio-economic group 
(1.1%) and then education (0.6%). Age was the best predictor (Beta =-.406), then 
gender (Beta = -.161).
Cheese, eges and bread: Extraversion had very little impact on this food group 
(Table 6.10) explaining only 0.3% of the variance with gender explaining a little 
more at 2.3% and age 0.3%. Gender was the best predictor (Beta = -.157).
Yoshurt. cream and red meat: Extraversion and neuroticism (Table 6.10) had very 
slight effects (both 0.1%) masked minimally by first age (1.1%), socio-economic 
group (1.0%), gender (0.5%) and lastly education (0.2%). Age was the best predictor 
although quite weak (Beta =.114), then socio-economic group (Beta =.113).
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Fish and poultry: None of the variables had any considerable effect (Table 6.10). 
Extraversion showed little impact (0.2%). These were exceeded ever so slightly by 
age (0.3%) and socio-economic group (0.3%) followed by gender (0.2) and 
education (0.1%).
Cereal and milk: Extraversion (Table 6.10) had an impact but almost imperceptible 
(0.1%). Gender was the strongest predictor (2.3%), followed by age (0.4%), then 
socio-economic group (0.1%).
Thus the possibility exists that extraversion does not influence dietary patterns so 
much but rather it correlates with other influential variables.
Table 6.1: Correlations of male dietary pattern (Z-scores) with socio-demographic and psychological 
variables.
Men Age Socio­
economic
Education Extraversion Neuroticism Total GHQ
Fruits & salads * 0.149 0.170 * * ♦
Sweet refined 
Foods 0.222 * * -0.147
★ *
Chips, crisps, 
squash/colas, 
sausage -0.473 -0.152 *
0.266
* *
Cheese, eggs & 
Bread * -0.103 -0.09 0.116
* *
Yoghurt, cream & 
red meat 0.108 0.176 0.103 -0.077
-0.89 *
Fish & poultry * * * * * *
Cereal & milk -0.162 * * ♦ * *
Significant correlations ( p< .001) are in BOLD print
Table 6.2: Correlations of female dietary pattern (Z-scores) with socio-demographic and psychological 
variables.
Women Age
Socio­
economic Education Extraversion Neuroticism Total GHQ
Fruits & salads * 0.188 0.234 * -0.76 -.066
Sweet refined 
Foods 0.186 * -0.046 -0.113
* *
Chips, crisps 
squash/colas 
sausage -0.376 -0.146 *
0.188
.077 *
Cheese, eggs & 
Bread 0.056 * * *
* *
Yoghurt, cream & 
red meat 0.1 0.119 0.061 -0.063
-.059 *
Fish & poultry 0.046 * * * * *
Cereal & milk * * * -0.075 * *
Significant correlations ( p< .001) are in BOLD print.
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Table 6.3: Does Extraversion make a difference?
Fruits & 
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Age .063 .172 -.406 .054 .114 .061 -.074
Gender .226 * -.161 -.157 .075 * -.159
Socio-economic group .098 * -.117 * .113 .056 *
Education .161 * -.092 * * * *
Neuroticism * * * * * * it
Total GHQ * * * * * * it
Extraversion (1) .057 -.087 .084 .061 * .049 it
R2 -extraversion (2) .088 .038 .222 .033 .040 .008 .032
R2+ extraversion (3) .091 .044 .228 .036 .041 .010 .033
Table shows hierarchical regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD p rin t 
*  = Non-significant results
(1)= Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
Table 6.4: Does Neuroticism make a difference?
Fruits
&
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Age .063 .172 -.406 .054 .114 .061 -.074
Gender .226 * -.161 -.157 .075 * -.159
Socio-economic group .098 * -.117 * .113 .056 *
Education .161 * -.092 * * * *
Total GHQ * * * * * * *
Extraversion .057 -.087 .084 .061 ♦ .049 ♦
Neuroticism til * * * * ♦ * *
R2 -neuroticism (21 .091 .044 .228 .036 .040 .010 .033
R2+ neuroticism (31 .091 .044 .228 .036 .041 .010 .033
Table shows hierarchical multiple regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD p rin t 
* = Non-significant results
(1)= Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
Table 6.5: Does Mental health (GHQ) make a difference?
Fruits & 
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Age .063 .172 -.406 .054 .114 .061 -.074
Gender .226 * -.161 -.157 .075 * -.159
Socio-economic group .098 * -.117 it .113 .056 *
Education .161 * -.092 it ♦ * it
Extraversion .057 -.087 .084 .061 * .049 it
Neuroticism * * * it * it it
Total GHO til * * * it * it it
R 2- Total GHQ (2) .091 .044 .228 .036 .041 .010 .033
R2+ Total GHQ (3) .091 .044 .228 .036 .041 .010 .033
Table shows hierarchical multiple regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD print.
* = Non-significant results
(1)= Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
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Table 6.6: Does Age make a difference?
Fruits & 
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Gender .226 * -.161 -.157 .075 * -.159
Socio-economic group .098 * -.117 * .113 .056 ♦
Education .161 * -.092 * * * ♦
Extraversion .057 -.087 .084 .061 * .049 ♦
Neuroticism * * * * * * *
Total GHQ * * * ♦ * * *
Age (1) .063 .172 -.406 .054 .114 .061 -.074
R 2- Age (2) .088 .021 .095 .034 .030 .007 .029
R2+ Age (3) .091 .043 .228 .036 .041 .010 .033
Table shows hierarchical multiple regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD p rin t 
* = Non-significant results
(1)- Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
Table 6.7: Does Gender make a difference?
Fruits & 
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Socio-economic group .098 * -.117 * .113 .056 *
Education .161 * -.092 * * * ♦
Extraversion .057 -.087 .084 .061 * .049 *
Neuroticism * * * * * * *
Total GHQ * * * * * * *
Age .063 .172 -.406 .054 .114 .061 -.074
Gender (1) .226 * -.161 -.157 .075 ♦ -.159
R2- Gender (2) .044 .044 .204 .013 .036 .008 .010
R2+ Gender (3) .091 .044 .228 .036 .041 .010 .033
Table shows hierarchical multiple regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD print.
* = Non-significant results
(1)= Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
Table 6.8: Does Socio-economic group make a difference?
Fruits & 
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal
&
Milk
Education .161 * -.092 * * * *
Extraversion .057 -.087 .084 .061 * .049 *
Neuroticism * * * * * * *
Total GHQ * ♦ * ★ * * *
Age .063 .172 -.406 .054 .114 .061 -.074
Gender .226 * -.161 .075 * -.159
-.157
Socio-economic group (1) .098 * -.117 * .113 .056 *
R2—Socio-economic group .083 .044 .217 .036 .031 .007 .032
(2) .091 .044 .228 .036 .041 .010 .033
R2+Socio-economic group
(3)
Table shows hierarchical multiple regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD print.
*  = Non-significant results
(1)= Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
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Table 6.9 Does Education make a difference?
Fruits & 
salads
Sweet
refined
foods
Chips, crisps, 
squash/colas 
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
Milk
Extraversion .057 -.087 .084 .061 * .049 Hr
Neuroticism * * * * * * Hr
Total GHQ * * * * * Hr Hr
Age .063 .172 -.406 .054 .114 .061 -.074
Gender .226 * -.161 -.157 .075 ★ -.159
Socio-economic group .098 * -.117 ♦ .113 .056
Education (1) .161 Hr -.092* Hr * * Hr
R2— Education (2) .072 .044 .222 .036 .039 .009 .033
R 2+ Education (3) .081 .044 .228 .036 .041 .010 .033
Table shows hierarchical multiple regressional analysis highlighting significant correlates and R2 
Significant beta scores (p< .001) are in BOLD print.
* = Non-significant results
(1)= Correlate of forced-in variable after constants entered
(2) =R2 of total constants before forced-in variable
(3)= R2 of total constants plus forced-in variable
T able 6.10: Sum m ary o f  differences from  regression analysis tables 5-3-5.9 (*)
Fruits 
& salads
Sweet
refined
foods
Chips, crisps,
squash/colas
sausage
Cheese, 
eggs & 
bread
Yoghurt, 
cream & 
red meat
Fish & 
poultry
Cereal & 
milk
Extraversion 0 .003 0 .006 0 .0 0 6 0 .003 0.001 0 .002 0.001
Neuroticism 0 0 0 0 0.001 0 0
Total GHQ 0 0 0 0 0 0 0
Age 0 .003 0.022 0 .133 0 .002 0.011 0 .003 0 .0 0 4
Gender 0 .047 0 0 .0 2 4 0 .023 0.005 0 .002 0 .0 2 3
Socio-economic group 0.008 0 0.011 0 0 .010 0 .003 0.001
Education 0 .0 0 9 0 0 .0 0 6 0 0 .002 0.001 0
*= Difference between’ constants only’ and ‘constants plus forced in-in variable’.
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The effects o f interactions between psychological and socio-demoeraphic variables
on dietary patterns
The effects of interactions between psychological and socio-demographic variables 
on dietary patterns were investigated. Some variables were re-coded to ensure 
adequate numbers (N > 100) in each group. Age was reduced to three levels (18-30, 
31-40, 41+) while education was collapsed to four levels (No qualifications/CSE2-5, 
O-level, A-level, College/university) and socio-economic group was honed down to 
four groups instead of six (Semi/unskilled, Non-manual, Manual and 
Professional/managerial).
Significant interaction effects are reported in Tables 6.1-6.7 for the following dietary 
patterns:
Sweet refined foods: Increasing levels of extraversion had a slightly dampening 
effect on consumption (F (9, 5615) =2.9, p< .047). The interaction reflects that 
college and university graduates were more susceptible to the effects of extraversion 
(Figure 6.1)
Chips crisps squash/colas sausage: With increasing levels of extraversion (Figure 
6.2), consumption rose, and the effect was greatest in the 18-30 age group (F (6, 
5899) =8.1, p< .001).
Consumption frequency hardly differed between males and females in the lowest 
extraversion group (Figure 6.3). However, higher levels of extraversion were 
associated with increased consumption more in males (F (3, 5899) =8.1, p< .001.
Lower extraversion had the least effect in all socio-economic groups on consumption 
(Figure 6.4). However with rising extraversion, consumption increased in all groups, 
particularly the manual, non-manual and unskilled ones but not so much in the 
professional/managerial groups (F (9, 5803) =2.05, p< .030).
Lower extraversion had the least effect on education (Figure 6.5) but with higher 
levels of this trait, consumption increased substantially, particularly in the ‘No
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qualification’, ‘O-levels’ and ‘A-levels’ groups but not as much in the 
‘College/university’ ones.
Cheese e2 2 s bread: Consumption frequency hardly differed between males and 
females in the lowest extraversion group (Figure 6.6). However, increasing levels of 
extraversion were associated with increased consumption more in males (F (3, 5899) 
=8.5, p< .001).
Cereal and milk: With increasing levels of extraversion, women’s consumption 
decreased (Figure 6.7) while in men it increased (F (3, 5899) = 7.71, p< .001).
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Figure 6.1: The effects of the interaction of extraversion and education
on the consumption of ‘Sweet refined foods’.
Sweet refined foods
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Figure 6.2: The effects of the interaction of extraversion and age on the 
consumption o f ‘Chips, crisps, squash/coias sausage’.
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Figure 6.3: The effects of the interaction of extraversion and gender
on the consumption of ‘Chips, crisps, squash/colas sausage'.
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Figure 6.4: The effects of the interaction of extraversion and 
socio-economic groups on the consumption of ‘Chips, crisps, squash/colas 
sausage’.
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Figure 6.5: The effects of the interaction of extraversion and education
on the consumption of ‘Chips, crisps, squash/colas sausage’.
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Figure 6.6: The effects of the interaction of extraversion and gender 
on the consumption of ‘Chips, crisps, squash/colas sausage’.
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Figure 6.7: The effects of the interaction of extraversion and gender
on the consumption of ‘Cereal and milk’.
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Summary results:
Although regression analysis showed that extraversion on its own accounted fo r  
little additional variance, it did interact with other variables (age, level o f  
education and socio-economic group) to affect consumption patterns.
Dietary patterns consistent with *Prudent ’ style diet:
Fruits and salads & Fish and poultry:
No significant interaction effects were observed on these dietary patterns
Dietary patterns consistent with ‘Western' style diet:
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Sweet refined foods: Increasing levels o f  extraversion had a suppressive effect on 
consumption in all socio-economic groups.
Chips, crisps, squash/colas sausaze: Extraversion exerted its largest effects on this 
food group in its interaction with all four socio-demographic variables. Higher 
consumption was associated with highly extraverted young males in lower groups 
with lesser educational achievement.
Cheese. ezzs bread: Extraversion had no effect on women but higher levels 
increased consumption in men.
Cereal and milk: Higher extraversion had the effect o f decreasing consumption in 
women but increasing it in men.
What is most striking about these results is that although extraversion on its own was 
found to account fo r  little additional variance, it did exert an effect on consumption 
when interacting with other variables. This was certainly the case with the dietary 
pattern, ‘Chips, crisps, squash/colas sausage ’ where the effect o f higher extraversion 
was seen to increase consumption when it interacted with other variables. The 
message here is that one cannot use regression alone to investigate relationships. 
One must look at interactions particularly when pinpointing subsets is required.
Discussion:
The HALS 1 survey analysis revealed significant relationships between extraversion 
and several dietary groups; a relationship between mental health and one dietary 
pattern and no apparent results vis-a-vis neuroticism.
Revelle (1980) wrote that introversion/extraversion is one of the few personality 
dimensions that can be reliably identified from study to study. Indeed, we were able 
to relate extraversion to dietary patterns. In both men and women, a strong positive 
relationship was demonstrated between extraversion and eating ‘Chips, crisps,
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squash/colas sausage’ and in stark contrast, an equally strong but negative 
relationship was seen between extraversion and the consumption frequency of 
‘Sweet refined foods’. Of the seven dietary patterns, the strength of the association 
with these two food groups was the highest observed.
It may not be surprising to find a relationship with food as evidence suggests a 
physiological basis to extraversion. High levels of this trait have been associated with 
higher cortisol level (Leblanc, 2005) increased physical activity (Sale, 2000), broader 
physique (Rees, 1960) and other anthropometric indices (Segraves, 1970). Certain 
disease states have also been linked with higher extraversion levels (Eysenck, 1965). 
An increasing body of evidence points also to a neurobiological basis of 
extraversion. Highly significant correlations have been found with perfusion of the 
basal ganglia, thalamus, inferior frontal gyrus and cerebellum areas of the brain.
Some of the literature on the relationship between diet and extraversion is consistent 
with our findings. For example, Falconer (1993) noted that extraversion correlated 
with sodium intake which is what we observed also. Japanese researchers (Kikuchi 
1998) found that extraverts tended to eat meat and legumes as well as salty foods. As 
our ‘Chips, crisps, squash/colas sausage’ category contained the second highest 
amount of sodium compared with the other HALS dietary patterns, we could say 
possibly that this group can be classified as being salty.
In 1993, the Eyckensian personality factors of psychoticism, extraversion and 
neuroticism were examined in a randomly selected population based Australian study 
(Falconer 1993) of the relationship between between personality and nutrients 
densities. Sex and nutrient specific correlations were found. In terms of extraversion, 
this trait correlated positively with sodium intake in women. In the HALS survey, 
after a further analysis of the composition of all the food groups was carried out 
(Appendix A, B), ‘Chips, crisps, squash/colas sausage’ was noted to have the second 
highest content of sodium (mg.) and similar again to Falconer’s findings was found 
to be positively correlated with extraversion also. An earlier study by Shepherd 
(1986) carried out on 36 female subjects found that non-discretionary salt (sodium in 
foods) was positively related to extraversion. So our results would concur also with 
Shepherd and Falconer in terms of sodium intake.
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The inverse relationship between extraversion and ‘Sweet refined foods’ was 
apparently identifiable only in our sample. We found no mention of comparative 
dietary patterns in our literature review.
The General Health Questionnaire contained in HALS afforded us the opportunity to 
examine the relationship between mental health and diet. The only study to be found 
addressing this same issue using the GHQ could not find any effects of diet on 
mental health (Sorensen, 1999). Our initial analysis did show a significant 
association between ‘Fruits and salads’ and mental health but only in women. 
However, after controlling for other variables, the relationship was no longer 
significant.
Extraversion and food patterns:
Japanese researchers have reported distinctive eating patterns in extroverts. Kikuchi 
(1998) studied 942 Japanese college students and found that extroverts ate meat and 
legumes. A further but separate study of 470 college students by the same author ( 
Kikuchi, 1999) showed those scoring high on the extroversion scales preferred salty 
foods, oily dishes, fish and had breakfast only once a week. Our results are partly in 
line with Kikuchi’s smaller study in that HALS participants who were highly 
extroverted ate more meat dishes, although of the processed sort and more oily food 
as represented by crisps and chips which are fried.
It would be useful in this discussion to review possible factors contributing to 
changing food preferences which change with age.
When investigating the association between extraversion and diet, two trends 
emerged. Both age and extraversion seemed to predict certain dietary patterns, that 
extraversion predicted higher consumption of ‘Chips, crisps, squash/colas sausage’ 
but less ‘Sweet refined foods’ while age predicted exactly the opposite. An inverse 
relationship between age and extraversion emerged vis-a-vis mediated by these two 
food groups. Other researchers have reported similar findings (e.g., Mroczek & 
Spiro, 2003; Roberts, Robins, Caspi & Tresniewski, 2003; Roberts et al., 2006;
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Small et al., 2003; Terraciano et al., 2005). If extraversion reduces with age and if 
both conditions can predict the same dietary pattern, then extraversion may be a 
reflection of age.
Mathias Allemand at Zurich University asserts there is now growing evidence that 
both stability and change mark personality trait development across the adult lifespan 
(e.g Allemand, Zimprich & Hendriks, 2008; Caspri, Roberts & Shiner, 2005; McRae 
et al., 1999; Roberts & Delvecchio, 2000; Roberts, Walton & Viechtbauer, 2006; 
Srivastra, John, Gosling & Potter, 2003; Terraciano, McCrae, Brant & Costa 2005). 
Moreover, this is a phenomenon which appears to hold across cultures. Cross- 
sectional age differences in the BIG Five personality traits were investigated using 
two huge datasets from the UK and Germany (N=l4,039 and 20,852 respectively). 
The observed age trends were generally consistent across both datasets and where 
extraversion was again negatively associated with age (Donnellan, 2008). 
Comparison of a Chinese and American population samples (Labouvie-Vief, 2000) 
also demonstrated an inverse association between extraversion and age providing 
more evidence for validity of this phenomenon across cultures.
Our regressional analysis revealed that age for the most part explained a far greater 
part of the variance with respect to the consumption of ‘Sweet refined foods’ and 
‘Chips, crisps, squash/colas sausage’ than did extraversion (Table 6.10).
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Chapter 7: Conclusions
Our analysis of ‘The Health and Lifestyle Survey 1 ’ provides a snapshot of dietary 
behaviour and lifestyle of a UK random sample population (N=9003) in the years 
1986-7. Statistics taken from The DEFRA Expenditure and Food Survey (1974- 
2007) and illustrated in Table 1 show the trend in food and drink purchases between 
the time the HALS1 survey was conducted (1986-7) and present day (2007). Public 
health messages encouraging people to consume ‘5 a day’ have evidently been 
penetrating through to the general public. However, messages regarding unhealthy 
foods do not seem to be translated into actual purchasing behaviour. Purchase of 
foods which have been associated with chronic disease and obesity have either 
plateaued over the last 20 years or are on the increase with the exception of biscuits 
which has decreased.
T able 2: A  com parison o f  selection o f  Prudent/W estern style food and drink  
purchases by unit/person/w eek in a U K  household
Unit 1986 1992 2007 Change
PR U D E N T
Fresh fruit Gr. 593 855 +
Fresh fruit and vegetables 
(no potatoes)
Gr. 2246 2421 +
Fish Gr. 148 170 +
Salads Gr. 48 69 +
W ESTE R N
Biscuits Gr. 206 163 -
Cakes Gr. 146 159 +
Confectionary Gr. 121 123 +
Chips Gr. 74 101 +
Crisps Gr. 39 55 +
Soft drinks ml. 1448 1686 +
Meat pies Gr. 21 23 +
Table 3: Expenditure & Food Survey, 1974-2007, D EFR A  2008
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There is evidently more requirement for strategies to discourage unhealthy eating if 
we are to stem the rise in obesity and its associated increase in chronic disease.
From a public health perspective, identification of groups within a population that 
consume similar patterns of diet would be of value to policy makers when making 
dietary recommendations, for monitoring population trends towards nutritionally 
‘healthier’ diets, for identification and surveillance of those at nutritional risk and for 
tailoring and targeting public health messages. A focus on subsets would help in 
optimizing valuable resources.
By analyzing a large representative sample of the UK population, we were able to 
identify subsets consuming Prudent (healthy) and Western (unhealthy) type dietary 
patterns by age, gender, social background, education and personality type.
Based on this analysis of the Health and Lifestyle Survey 1, the following 
recommendations for public health strategies can be offered:
1. A focus on younger men in the lower socio-economic echelons with lesser 
education to encourage them to move away from the Western dietary pattern 
o f ‘Chips, crisps, squash/colas sausage’.
2. A focus on older people to encourage alternatives to the Western dietary 
pattern o f ‘Sweet refined foods’.
3. Although in places the effect of extraversion was small, it did on occasion 
exert some influence, particularly with regards to ‘Chips, crisps, squash/colas 
sausage’. For example, looking at Figure 6.5 illustrating the effect of the 
interaction of extraversion and education on the consumption of ‘Chips, 
crisps, squash/colas sausage’, we see those who had O-levels differed in their 
consumption more than 0.7 standard deviations depending on their level of 
extraversion. By the same token, the effect of the interaction of extraversion 
and age exerted a difference depending on age up to 0.6 standard deviations 
(Figure 6.2). Further research would be warranted to explore the mechanism 
behind this.
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